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REFRESHER COURSE ON OCCUPATIONAL HEALTH, 


FACTORY: IEGISLATION-MEDICAL 
ASPECT 


By Dr. G. G, Davay* 
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‘A in Factories Act ~ Social legislation - Protection of control group - 
=, Important Section of Society. 

Hazards = encountered during employment. Physical, mechanical, 
chemical and biological. 

Scope: Factories Act Section -2 m(i) & m(ii) univ not. covered can 
ht ae be notified under Section 85. -" 
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4) Physical - mechanical: Section #1 to 41 | 
Section 34 - Weight lifting - cause him injury, production rate. 
‘ig Section 55 - Protection of eyes from flying particles and 
Soak, exposure to light. 

aoe ‘Section 57 = Explosive or imflammable Bases, Vapourse 

ae Section 38 - Protection in case of fire. d 


*  _- 44) Chomicel & Toxic Metals: Soction 14 ~ Dest & Fmes 
| ; Section 36 - Entry in confined spaces, dangerous fumese 
Section 37 - Dangerous operation; Rule 114 of Maharashtra 


mes Factories Rules 1965. 
Sa Schedule II - Electrolytic plating or oxidation of metal articles 
wa | use of an electrotype containing chromic acid or 
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by mite Sohedule Ill —. Manufacture and repair of electric accumulators. 
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Schedule V ~ Grinding and glazing of motals. 
| . rtain et 
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a Bee other abrasive propelled by 
a blast of compressed air or gteame 


Schedule IX Liming and taming of raw hides and sk 
de ee incidental thereto. 
-* §chedule ¥ ~ Mamfacture of chromic 
heres fee: of the bichromate of so 
Schedule XI = Manufacture of manioulation of nivro or amino 


 compoundse ‘ 

Schedule XII - Handling and manipulation of corrosive gubstanccs. 

Sct dule XII = Manufacture of Bangles .1d other articles from 
cinomatorraph films and ace! me tetrachloroeothane 

aie or other toxic and infliunms Lo 
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® Medical Inspector of Factories, Maha 


af articles by a jet-of sand, 


ins and processes 


acid or manufacture or recovery 
dium or potassium or ammoniume — 
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ods ge processes involving manufacture use or =e Awe 
; ~ “of Carbonedivsulphide and hydrogen sulphide, | = 


xv - Manufacture and manipulation of dangerous peg - 4 
XVII - Asbestos. 


XUIII - Manganese 
XTX - Benzensc, 


2 898 Notice of certain discases: 
is ; ~ Poisoning or disease, 


as ai Lead its c 

e ’ ad 2 ‘ ompounds 
Miles >" toad ban Be yl 

. igh r “es | Phosphorus poisoning or its sequels 

oe femedbetd 2 arpa or its sequels 
rep eerie or its sequels 

L pepmere poisoning or its sequels 
5 bobpteme by nitrous fumes. 
Carbondisulphide poisoning | a 
Benzene Poisoning including poisoning by any of its nese Sy 3a 
their nitro or amino derivative or its sequel 8s 
Chrome ulceration or its sequel 
Anthrax “Re 
12, Silicosis | ee 
Poisoning by Eisgene or haloue derivatives of the hydrocarby 
of the aliphatic serics, : 
Pathological manifestations due to (a) Radium or other vadins te ; 
~~ aetiive substances (b) X-Rays. ao 
_ 4s. Primary epitheliomatus cancer of the skin 
16. Toxic anacmia 
Toxic sanaxmix Jaundice 


Bia Enforcomont and Ponalty 
= De Correct Approach. 


: a ndment recommended by Evaluction Camaltte> 1 ? 
f Maharashtra for inquiry in working of Mactor! » 


aes ) Geroral Health measures 7 . 
is Cleanliness f) -Over~crowding 
BM oe’ | oe é Disposal of wastes and effluents g) Lighting - 
 #- © -e) Veutilation and temperature . h) Drinking water 
Bet al 811) d Dust and fumes i) Latrincs and Urinals 
itt es Artificial humidification. j) Spitoons. 
ae eT 
pert t _ Welfare measures: 
a . a) Washing facilitics ©) Canteens 
sig Ae ; ine Facilities for storing and drying o helters, rest roon and ¢ 
a ji) a) cloths &) Creche 
es. Facilities for sitting h) Welfare Officers 
F 'First-eAid Appliances * 
oat y Re icvesct of young persons | 
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yointcd by Covornment | 
Act and Rules thor 
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: sole “ANPORMATION ON FUNCTIONS OF DIRECTORATE GESDPAL FACTORY 
pay CAD VICE SERVICE & LABOUR INSTITUTES AND ACTIVITIES OF CENTRAL 
Bove “430UR INSTITUTE, SION, BOMBAY 


The Tactories Act 1948 and the Indian Dock Labourers 
Safety Act and Safety, Health and Welfare Scheme are important 
_ national legisiations for»promotion of safety, health and 
_ welfare of workers dn factories, industries and Ports and 
feege te The Factories Act is administered by the State Govern- 
_ ments through the Chief Inspectors of Factories and the DGFASLI 
ME prgeniouticn co-ordinates the efforts of the State Chief Ins- 
 . pectors of Factories and advises the Central and State Govts. 
_ and Pactory inspectorates on matters pertaining to amendments 
to Pactories Act and preparation of Model Rules under various 
4 provisions. An Annual Conference of Chief ¥nspectors of 
Factories is also organised for discussing matters pertaining 
--S«- t0 adwinistration of Factories Act. Studies, surveys and 
research on accident prevention and occupational health pro- 
tection and imparting training to different categories of 
personnel are undertaken through the different Sections of the 
he Central and Regional Labour Institutes which form a part of 
| the MPR ASLI Organisation. 
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i He © cormran, LABOUR INSTITUTE (CLI) : ; 
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Pe 2 The Central Labour Institute, Bombay consists of the 
following Wings and Divisions 
> 2 ee 
i) Training Wing .. Staff Training, Incustrial 
rsychology and Froductivity Centre. 


ii) Research Wing +» Industrial Hygiene, Industrial 
; Medicine,&° ndustrial Physiology. 


iii) Safety Wing .. Industrial Saf:ty, Health and 
Welfare Centre [Ergonomics and 


ies ' Environmental “ngineering. 


ae The Staff Trade, Centre imparts train: ng to Training 
0) Ticers for promotion of training activities in different 
organisations and also organises specific skilled development 
training programiwcs for Training Officers, i.iddle Management, 
Supervisors and Union Répresentatives. 


The Industrial. Psychology Division conducts training 
‘programmes on different sabjects such as Human Interaction 
Laboratory, Zmployee Counsel.ing, Transactional Analysis 
Workshops, Selection and Appraisal Techniques, with the obje- 
ctive of discovering best possible human conditions in occu- 
pational work. It also wundértakes research studies in indu- 
strial and organisational psychology on factors affecting 
health and efficiency of emplcyees, personne] selection atti- 


tude and morale surveys, management styles, accident and 
absenteeism, etc. Paar : 5 
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The Productivity Centre provideSconsultancy services 

in productivity science for industry and Government Departmen 
and also conducts training programmes on Materials Management 
: Administrative Management, Maintenance Management, Job Evalu- 
| ation, Wage and Salary Administration. It also carries out 

studies and projects in management problems and in administra 
tion, ,ublic utility manufacturing and other industrues. To 

iy ensure effective implementation of the recommendations, the 
4 


participation of employees is insisted upon in various studieg 
7 such as Job Evaluacion, ‘wage and Salary Administration, Produ 
- ction Norms, etc. 


The Industrial Hygiene Division undertakes multi-disci- | 
Plinary research projects and studies in the effects of envir, az 
; Mental factors, research into effects of various contaminants 
on heaith of workers. It conducts training programmes on 
chemical hazards in different industrics, environmental moni. 
toring techni.ues and industrial hygiene workshops. It also 


provides consultancy service and undertakes consultancy studi |, 
of specific health hazard problems at the request of the indu 
stries. 


The Industrial Medicine Division conducts Refresher 
Courses on Occupational Health for Plant Medical Officers anq =i 
others to help them in identifying occupational diseases and 
the preventive measures. It also undertakes multidisciplinar 
studies and surveys on industrial health problems by undertakj  .. 
occupational assessment of exposed workers and studies of phy  _. 
sical and chemical hazard factors and their health effects. | 
It also advises the management on preventive measures on healt 


protection. 


The Industrial Physiology Division undertakes studies an 
. research on evaluation of work capacity of the industrial Le 
- workers, energy reqqirements of different operations, physiol) | 
gical responses to effects of various stress factors in work | ;_ 
__ environment. It conducts training programmes on Occupational (iiiiam 


Bemeereytaca sey s..tadue tr te Fatigue and Rest Allowances, Ergonomicg .., 
c a 3 eae: Babe 
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Gee | The! Safety Wing carries out research regarding preventioy = 
_ +f accidents in industrial operations and improvements of igi 
+ working eonditions by improvement in plants, equipments, meth | 
) wand arrangement for accident prevention on securing good workig tog 
conditions. It provides training and consultancy service to | 
indastry to find solutions to their problems. It akso organi 
training programnes, seminars and conferences on various as pe 

‘of Industrial Safety for different levels of management, tra 


unions and workers. 
The Environmental Engineering Section of the Safety 
Wing undertakes research and consultancy studies for evaluatiy 
ef various stress factors and suggest preventive or control 
measures for health protection. 
The Safety Wing periodically organises training courses 
for Inspectors of Factories from different § 
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EVALUATION OF WORK ENVIRONMENT 


By 
Dr ¥ P Gapta * 
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Reference of air. sampling be applied in ascertaining 
revails in two different céasses of envirorments. 


the ty of air that p 
pertains to th? industries wherein people are exposed 
i arying degrees of toxicities. 


jJinits which could be due to heavy 
“J nt or the process. The other ent relates to the living 
en maunity wherein the quality of ambient air is effected not 
:. fron the plant failures oF the pro but due to high 
mobile sources ahd As the air 
ty in the above two classes of situa 

selection of sampling equipment and the 


_ methods of snalysis may require a thorough knowledge © 
gnstence, the ambient air quality depends on a large number of factors which 
include climatic conditions 1.%. air velocity, wind direction 
Wath this in view, Wy lecture de ribes the air sampling and 
: js in two parts, the first part r 
_ environnent and the secon 
— living environment of ‘the community e 
rial environment is undertaken broadly to 


: = o determine levels of exposure among workmen to various atmospheric 
. » contaminants , (ii) To determine the effectiveness of control measures , 
i ) To investigate complaints, and (iv) For research purposes. 
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The evaluation of the jndust 


Be. 4), . She first step in the evaluation of the occupa tional enviornment is to 
be fend lier with the particulars of the operation in the plants or other 
es atilishnent to be surveyed. The. nature of the hazard i.e. Source of 
-_- pontamins can be judged by raw mterial used, products and bye-products 
involved in the process, It is also important ts observe the control measures 
adopted and housekeeping. | 
4 ait Sometimes the visual observation fails to give 
~~ the indust environment e.g. the most dusty opera ti 
* be a baz situation. The most hazardous respitable, size range dust 
a “articles (0.2 te 10 fa) cannot be seen by the naked eyes. The absence of 
Sa dust cloud does not, therefore, mean that 4 dust free atmosphere exists. 
a | po 


the correct picture of 
on may not necessarily 
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‘The 8 sense of smell can be applied to detect the presence of many vapours a te 
gases, The odour threshold concentrations of many substances are greater [| 
than the generally permissible safe exposure levels. Certain gases and vapou 


like hydrogen sulphide and carbon tetrachloride can produce clefactory fatige 
especially if these fare. present in high concentrations, 


Sampling of the air rborne contaminants : 
\ To have representative Samples the following basic question must be 


ansmered : 
1} Whers to sample - Location 
3 ‘How long to sample - Duration 
How many samples - Number 


<A): When to Sample Covering typical operations, 


i) shove four questions are discussed below : 


e 


eh ‘Samples are usually collected in the following areas : 


| MMMMEY At the treating sone of the worker; 
. .- b) In the general Atmosphere of the room; and 
ng? or _@) At an operation itself. 


If the purpose is to calculate the average weighted daily exposure thd. 
re collected at the breathing zone and in the general roomair. fF 
When ‘the. ‘purpose is to define a potential hazard, check compliance with 7 

Fecha ae or obtain data for central purposes may be collected in the vig. 

9 Ptiae ee itself. é 
rs a) The factors which determine the duration of sampling or the valu) 

of the air to be sampled are as follows : a 


| a) Sensitivity of the analytical procedure ae 
=.) The threshold limit value (T.L.V.) of the pert oiler: con taming |) 
eet 3?) seb 8) The. expected eir Soncen tre tions ee 


no ther considerstion' necessary in determining the duration of the ¢ 
mat it should usually represent a complete cycle of operations, This j 

a J psinarte the operator's weighted exposure, Another technique 

to 8 ‘on a regular schedule @.g. 80 many minutes every hour, This prog i ieee 
usually requires collection of more number of samples than cyclic samplingy @ 
ahi ine and is more or less substituting statistical approach for obs ervg. : 


-3)> The number of samples to be collected depends on the purpose of 
sampling. The efficiency of the control measures can be determined by twol ae * 
of samples, one while control method is in the operation and the other whi}j=)” 
44 is switched off, On the other hand, large number of samples may be ae 
necessary to accurately define average daily exposure for a worker engaga@” oi 
in the particular operation, 


une he Bae : 
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"b - concentration of the airborne contaminant is also 4 factor to determine the 
mgaber of samples needed. A few samples may be sufficient, if the concentration 
is definihely bieh bot if itis near TLV, a minimun of 3 to 5 samples may 
be nece sSary to indicate exposure fora certain task or cycle of pperation - 
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; The basic requirements of any air sampling instrument 
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f a). Source of euction, which may be an electrically o 

Beef LS PEED» aspirator or squeeze bulb « 

‘/p) absorbing medium ~ 1% should be able to retain efficiently the 
-contami.nan chemical 


r hand operated 
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: ts to be sampled by absorption, adsorption, 
a reaction or mechanical retention and control. 
ea! oc) Flow meter to indicate and control the rate af suction of air to 
| ‘calculate the amount of air sampled, The flow meter attached to 
olga ~~ j-the jnstrument must be caliberated with wet or ary gas meter. 
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The two basic methods employed to collect the gaseous 


; — ; 1. 6tI0G > 
contaminants are § 
aa pi 4) Use of a gas © 
ie “m is resealed imediately 
analysed. | 

re | a 2) passing a known volume of gas ar air through an absorbing medium 
Beat: to remove the desired contaminants from the sampled atmosphere. 
The ebsorbing medium is chosen according to sts efficiency for 


a particular contaminant, 


tea flask. The collector 


ollector, such aS an evalua 
fore the sample is 


to prevent loss be 


eee). to determine the composition of the 

| > ,tmosphere at a spucific time. ‘However, the later dwice i.e. passing: = 

through an absorbing medium shouhd be adopted for collecting continuous 
that the average composition 


Gas collector sample may be used 
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“©; x through an abs : 
i samples of a non-uniform atmosphere tt : 
oF ap riod of time can. be estimated. 
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= te metal o..ides of zinc, magnesium, iron, lead and others. Smoke is generated 


© as a result of combustion of organic meterial (Table 1) 
i 
\s Table I 


Usual sizes of contaminants 


Gases & Vapours 09,0005 = eOl microns 


Mists 50,0 - 100 # microns 

Fogs ~ PR Fe - 50,0 microns 

Fumes e001 - 100 microns 

Dusts oy O6h - 1000 microns 

a ny Smoke 0.01 - 1 microns 
These particulate exhibits similar behaviour when air borne. 


tra g There are various methods suggested for collecting the particulates 

iS — including settling, schbbing, filtration, impingement, Tyndall effect, 
a electrostatic precipitation, thermal precipitation and recently the 

© photometric methods. a 

| a Respira ble Dust Sampling 

3 : The U.S. Atomic Energy. Commission has d 
- fraction of dust in terms of sampling efficiency cur 


| the following points: | 
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hee ist 100% efficiency at 2 microns 

eo 50 % efficiency at 3.5 microns 

ae 0 % efficiency at 10 microns 

Re. ~ *.-Other criteria for the respirable fraction of dust adopted by 


oe Johnnesburg Pneumononiosis Conference (1959) is defined by a sampling 
through the following points, — 


efined the respirable 
ve which passess through 
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| efficiency curve which passes 


«ea Rice 100% efficiency at 1 micron 
| 50 % efficiency at 5S micron: ~~ -- 
eae 0 % efficiency at 7 micron . 
ene}: ai sok oT | | 


Bese) tio Age ae . 
4 See _.. The concept of the respirable fraction has been applied to the 
re ‘Fraction of the dust respired that reaches in the lung and not the fraction 
of the airborne dust that is literally respirable. The various respirable 
be dust sampling instruments have been developed to evaluate the industrial 
/. . environnent. 4 

Sc get the desired respirable fraction two types of elutriators 
pet! used ares (a) Horizontal elutriator, and (b) Cyclone elutriator. These 
5. © elutriators are connected to the dust sampling instruments to eliminate 
~ the non respirable fraction. . — 
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Analytical methods used for the determination of the contaminants: 


desired contaminant can be divided into two main classes ~ chemical am 
physical methods. 


Chemical Methods: 


of the colour by a reagent which is indicative of the concentration of tie 
substance to be analysed. Examples of these methods are determination off 


zinc 


2) Ion exchange: By this technique it is possible to separate 
elements from one and another, Mercury in urine, fluorine in urine and 
fluoride sample can be separated for further analysis. 


2:63 


The analytical methods used to determine the concentration of the 


1) Colorimetric: The principle of this method is the development 


, lead, mercury etc. by dithizone extraction, 


3) Gravimetric Method: This method depends on the formation of 


a’ precipitate or a residue which can be weighed. Example is analysis of bP 


dust 


titration, Examples are acid gases which are titrated with a basic 
reagent. 


determination of the various contaminants are emission spectroscopy, | 
Infrared and ultraviolet spectroscopy, mass spectroscopy, polarogarphy, #7 
X-ray diffraction and gas chromatography, etc. ‘ ee 


Direct, reading instruments for determinina concentration of airborne 
contaminants: 


Colorimetric Indicators: The principle of these indicators has been 
— desc 
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‘Di sical M ~ Analysis: : e 
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manufacturing organisations based on the physical mthod for analysis, Be 
various physical methods applied have already been briefed earlier. Thege 
factors taken into consider>tion for selectina a particular instrument @) 
simplicity, specificity, stability and accurancy, Some of the inst rumeq : 

given below: | 4 Be 


are 


+ ee (1) Glass indicator tubes containing solid chemicals 


samples for free silica. 


4) Volumetric Method: By the use of standard solution for 


5) Physical Methods: The physical methods widely used for the 


ribed earlier under colorimetric method. The three types of colorins 


indicators are being used: — 


soy 442) Chemically treated filter papers 
(3) Liquid reagent | 


Number of direct reading instruments have been developed by variouf: 
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fei 4 : 
-ene cirect rei 5 instruments? 
| — of instrument SP 5 be Air pollutant 
4 _. #4 i ae PEP | 
Ba: Noise ‘Band Analyser ars : Noise 


2; wt 93 > Level Indicator | Noise 


ay “Alnor Veloneter > 4 | } As velocity 


‘4, Hatide meter + } | Halogenated hydrocarbons 
5. Mercury vapour moter Mercury vapour 
6. Konimeter | | Dust 
a ’ Case3 i¢ Impac’ or ( 2). or Di st 
he. Ozone Analyser Ozone | 
ical Digital counters b: eeag Pousts Op» CO. 
‘10. vinyl chloride netont : Vinyl shloride 
ae 
eee . i tes Explosimeter cA Sa Explosive gases 
DR. ~Toxygen meter ie: ) a, Oxygen percent 
os 13. -Thermo-anemometer Head & air vetoesty 
44. Vibration meter | <a Vibrations 
: “18. Thermal environment kit Effective temperature 
: hi ak 
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AMBIENT AIR SAMPLING AND ANALYSIS 


A. The ob ective of conducting air pollution studic i can be severe, ose 
defining its role ultimately directly or indirec:ly to help minimum | 
air pollution, S°me of the reasons for such stuc 7s can be as follows! 


(1) Bd odour estimation (2) Seiling of propert (3) irritation of : 
and réspiratory tract (4) Impaired visibility (5, Rulatino pollution a, 
sources of emissions (6) Ev2luation of control programe (7) Relatind 
effects to their causes (8) Predicting threats of air pollution to I 50 
health (9) Prediction of future pollution levels. 3 


B, Planning Air Pollution Survey: ~! oe 
. ee 
ee as iq J 


{1) Selection of site and location (2) Size of sampling (3) Rate of 
sampling (4) Duration of sampling (5) S*mpling method, | 
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C. Sampling Methods: | ; 3 
For Aerosols: (1) Sedimentation (2) Filtration (3) “let and dry pr ae 
impingement methods (4) Eluctrostatic precipitation (5) Thermal Pg 
precipitation (6) Centrifugal methods. | 

. 


_ For Gases: (1) Absorption methods: Absorotion in liquids (fritted 


class bubblers, scrubbers, imningers, packed columns, counter curre 
: ) (*) Acsorption (3) Condensation (4) 


scrubbers atomizing scrubbers 
Grab sampling techniques. 


For P Matters (1) Photometric methods based on light scat a, 
>) Photometric methods based on transmission and reflectance (3) | | 
-~ Gravimetric method suspended particulate. 

| 

| 
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D. Metering D»wicest 


(a) For rate measurement: Pitot tribe (0) Orifices (3) Nozzles 
i (4) Rotameters). 


(b) For quantity measurenent * (1) Dry test gas meter (5) “le t test | 
cas meter 2) Creloid gas meter. 
4 Bae Analytical Methods % be a 
‘ mereemmeela | eer 
(1) Tytrimetri (2) Colorimetric (3) S ectrophotometric (4) Emissiy 
BE coors ¢5) Frame photometry (5) Atomic absorption spect roscy 
(7) Polarography (8) Ges chromatooraphy (9) Column chromatography 
(10) Neutron activation (11) Fluorimetry. 


— 2 


) 3 
1S. 
ete - ae . (4 oe Scme non-automatic methods for 
oe 27h. vot » 60 nts 
te | - rect: ~ Sensitivity. 
e . ’ 7 
cs ie Chromot ropi¢ acid Rtcd 9,01 ppm or 13/u9/m? 
Ris s ae “ wicrodiffusion” ce 9.2-5.0/ug/m of sample 
oent ioe - . golution. 
)  oht rium ‘gaits Diphenyl carbazide 0.05/u9/f crt/5 ml of 
a d acid solution 
. a agartte O-Tolidine . 1 sug 
; ie Ry Ay Methylene Blue 9.05/e9/ml of test, solution 
4 ia Saphtae | ‘ | | 
5.01-10.0mg/m?2(0 085-9 ppm) 


ss ta 


a Nitrogen, Saltzman method 
oat dioxide. | 


es alkaline KI method 9.042 mg/m?! @-N2 Oppm) 
ee. tote a 
a a, abot: Barium sulphate 3 an jug/m? 
sae Particulate turbidimetric 3 
ae 
“ie _ paptonsatonte West Galke ces 0. ol. 6 mo/m° 
i epi rads tee 6 gh 
a a Barium chloranetate  O- 15 mg/m sige ppm) using 
oS ' ‘an air sample “Oo Lm: 
‘Fuschin formaldehyde 0.024 ng/m> ( 0-008 opm } 
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These equiprents are, 


time and: connie { 
conLometry 


“Continuous recorders save 
yar iations of pollutants level in 24 hours. 
oT US ale based :on. colorimentric infrared photomet ty 


and, chromatography: 


cpnduct omet ry» 
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“Nitrites as NO> . 
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dade tedeok. . \ 
Puporides Ra, wee hee 


Sul fur dioxide 
Sey 


Nitrogen dioxide 
Phosphates 


cGploeisies ; 
- Chlorine - 


Cyanides bene 


‘Silica 
Grater analysis) 
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 tTetraethyllead | 


* Zaleiko, N.S. ( 1963) 


~ -: 
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_ Range 


0.05 mg  N/litre | 


ae 3 = 
: ? ’ 


» & 


-. 


"0-2.0 ppm 


0-5.0 g/ml 


-0,1-5.0Aa/nd 
0-100 ppm 


7 = Wi 


6 0.1-100. Aig/m 


0~1.@ ppm 


C-0.1 ppm 


O parts per 


— thousand million > 


“Onl.A g/m pb 


= itivity ..oF seetuninnn auto—analyser 
for typical substances, and rea:gents used* 


Reproducibility Reagent systen! 
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HAND INJURIES IN INDUSTRIAL WORKEKS 


By 
Dr, B, B,” JOSHI* 


Hand injurics are a canmon feature in industrial workers, It is 
easy to attribute it to mechanisation but the fact is that the majority 
of the hand injuries which occur in the industry aro not due to the 


. Machinery. 


Verious’ annual reports of the Chief. Inspector of Factory, 
Maharashtra State put the average accidents of tho year about 50,000 per 
year for the last five yearss The percentare of machine accidents to all 
accidents is about 30% in the general industries while in textile industry 
it is the bigwest, 1.0. about 50%. These figures show that majority of 
industrial accidents are not duc to machine but ere causod by personal 
factors, i.e. slipping or striking against objects, falls, cuts or hand- 
ling of the material without machinery. Those type of industrial accidents 
should also form the object of research and planning in the industries. 


ss Magnitude of the problem: 


The break up of the figures 50,000 accidents per year shows that 
hand and wrist is involved in 52% of the accidents, i.e. about 26,000 per 
year at the rate of about 70 casos per day. Statistics are not available 
to know about the unreported cases which is suspected to be high due to 
tho claims of involved compensation. . 


y 
‘ Factorg responsible for the accidents: 
~~ fhe factors responsible for the accidents can be broadly divided 
into two groups - neg 
(a) Factors attributable to workers 
(b) Factors attributable to factory conditions. 


A. Work: 
be? 1, Age 
is 2. Experioncs 
4, Attitude to work < 
5. Level of responsibility 
6. Discipline at work site 
7. Attentivonoss and reflexes of she individual 
1% 8, Knowledge cf safety devices and.specific instructions 
‘ts . 9, Resistance to the uae of pretective eyiipmont. 
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de" * Sonior Orthopaedic Surgecn 
| ea Mahatma Gandhi Momorial Hospital 
| Perol, Bonbay ~ 400 O12. 
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To. check the accifent rate it calls for thoraigh medical eval. 
ation and assessment of the worker's general, physical and mental healt 
which noed to bo carriad out not only at the timo of entry in the servi 
but also at periodic intervels. This will help to placo tho accidonts | 
prone individual to safer position at work. 


B.. Factory conditions: 
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Medical Aspect: 
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7, classified as: 


1. lack of safety devices 
‘2. Unsatisfactory working hours | 
5, Atmospheric conditions and generel onvironmont at work, i.e, 
_ lighting, noise, mmidity, heat, cte. | 
4. Hoight of the machine in comparison to tho height of indivi 
maneging the machine-- | 


wi web ovn 5, Attitude of managorial staff to their workers. 


* * Provention of the accidents needs cooperation and under standin, 
both fran tho factory owmers and workers. It is indeed unfortunate th 
these hardly exist in or industrics and we havo the hdghost accident 
rate in the world. 


en 


eet eee Irrespective of the industry, the component of the machinery 
emising accidents are similar in most industriol plants. These are; 


+. 1, Belt and pulley _ 
2. Smooth rollers and spiked rolles 
3. Gear whools and Cog wheels 


§. Cutting Blades 
er 6. Powored pross 
-. 9. Laundry press, fi 
) 8, Under pressure nowales ojecting oil for Inbrication, air 
| plastic injections machines. 
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. sprayeguns and molted 
«9, Vibrating tools 
10. Hammers. 


- 


_The nature of injuries caused by those machines could be 


a) Friction injuries, 

b) Crushing injuries 

°} Avulsions 

d) Cuts 43 

e) Burns( heat, chemical and electrical) 
f) Piercing missile or punch 

Ht dBase under pressure 

oh) Mixed varioties ( manglod injurics) 


In addition to the acute trauma, the hands in industrial wor 4 


‘This may rosult in various typo of contact 
effects, chronic musculosskelotal strains, 


atc. 
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may also suffor from occupational diseases due to contacts of materig= 
dermatitig and their aft, 


toxic and compression. ney, 
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he injuries and discase of the hand in industrial workers need 
special study regarding prevention of their injuries and insults, These 


will be needed to be studied industry-wise by teaming medical personnels, 
‘: safety officers, social workers and labour representatives and executives. 


Treatment of Acute Hand Injurios 


The immdiate need in injuries of the hand is to protect it from 
being infected. The bactorial deposits in carly period can be cleared off 
from tho wound to 2 reasonable extent by methocical mechanical washing of 
the wound with soap and water. The attention of those injurics is a 
surgical emergency and needs proper anacsthesia to the pationt to do this 
with thoroughness -« This is canbinod with exeizion of the of the covitalised 
tissues <3 tho de d tissue forms a nidus for t.. bacteria to grow. dn early 
skin cove ° either by skin closure or by a skin grait is the princ need to 
: protect tae wound from getting further infectci an heal in shortest 
possible time. Some of these injuries are accompé ied by fractures of the 
bone. These necd stabilisation by fixing the pone: internally with wire 
pins or holding the fracture fragments in alignment by immobilising tho 
part in the plaster or on the splints. The skelotal realignments is very 

ortant for the ULTIM/TE FUNCTION OF THE HAND, There aro 29 bones in 
the hand with their associated articulations. Eyen if onc bone is out of 
the alignment, it causes certain loss of function in the whole raye Tho 
hand is an intricate organs Mobility is the key stcne in its performances 
The joint rigidity has to be prevented by early institution of novement 
with the holp of splints which keop the part need to bo immobilised, secured 
and permit the other joints. to move properly. Elastic bands in the splints 
supply the necessary force to overcomo contracture and also provide arti- 
ficial muscle action in placo of paralysed or Annarpod muscles. When the 
tondons aro injured they need repair. Primary repair in sone of those 
tendons give Ego room} -beesin. anters Phar repair: af. tha. ¢oendon“has to 
wait til1 full healing of the wound has beon obtained. 


Beeb Tondon grafting and tondon transfer oporat ion may be needed to 
rostore active movement e 


“3 Restoration of sensation (sonsibility) in damaged hand is a highly 
specialisod part of tho hand surgery. Most of the skin grafts are without 
proper sensation. These may bo of nonconsequonee if they are not at 
contatile arca. But if working ends have ne songation, the person is. greatly 
handicappea and becames prone to accidents. It is the presence of sensa= 
tion which holps one to learn tho shape, size, toxture and temperature of 
the objects which is combined with the inf ormation and impression from 
other senses to build in our brain the complete knowledge about the object 
and the environment in which 4% is being handled. Restoration of normal 
4on is carricd out by repairing of the severed nervese The digital 
nerves of the finger are fine stractures anc need special care to handle 
Precision technique with finest material are needed to secure a good 
pepult, This noecs working uncer magnification with loops or operation 


i oh wie Shifting of the adjacent normal skin with good sensation 4s carriocc 

. out in guitablo cases to provide the sensation at tho area where they are 

,oded most. At othor times island flap from tho other fingers with the ir 
nerves anc blood supply still at tachod with thom are transforred to dmpobe 
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mportant areas of needy fingers or thumb. This enable whe person to 
e the hand as an organ of perception arain. 


The hand surgery to-day is a specialised work which needs skill 
Mm orthopaedic surgery for restoration of skeleton, the skill of nlastic 
surpery to provide different types of skin covers, the skill of neuro~ 
pery to restore nerve continuity and the skill of inicrovascular 

gery to restore anastomosis of damaged blood vessels. 


The last named skill (nicrovascular surgery) is the need of 
ime as it has owned new avemes of repair, replantation of digits and 
ortions cf the amputated hands and free transplantation of flans in the 
Dlace of pedicle graft. It has even permitted ‘ree transplantation of the 
oes for fingers. 


| ‘When the fine surgery material and instrunents became available | 
in our country, these techniques will soon catch the eyes of the younger . 
psurgeons and the reconstructive and repairative surrery would develop a | 
ney horizon. a eee ee 
) 


| The repair of the injuved hand needs to be lifted out from the . 
minor surgery department to its proder place of emergency care by skilled 
staff so that the repair to regtore the function in a bread earner of the . 
Samily could be achieved in the shortest possible time, 


, — SPECIFIC TYPE OF INDUSTRIAL ACCTDII TS 

Ree 2h. Lee ' . 

- | he accidents caused by machinery are a different prouo by. thom 
‘selves in comparison to’ the household and other accidents. Various indust- 
ries inflict their oim vattern of tissue damage. As for example saw blade | 
‘injuries, These cause clean cut woun's extending in de x%th to comolete 
amoutation of the various parts of the hand and fingers. Such injurics | 


‘are by fr clean and tidy an’ are. wry suitable for primary renairative 
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; 
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On the otrer hand there are Dower press injucics wore the hand | 
is caught in between the two rabidly moving parts, mostly producing the ] 
injurics of a compression force. Tissue damase may be exter sive in these | 
‘eases. ‘Nerves blood vessels, muscles, tendons and bones are crushed inside | 
‘the enve one of the skin without much *“xternal wound or lacr:ation. the 
occurrence of the lacerated wounds are due to brusting of th skin under | 
pressure. 
Textile industry contributes to jts own pattern of characteristic | 
injuries. The textile machinery has varied complexes so as to sroduce : 
finished cloth from raw cotton. “ie have the opening and blo roon 

machinery with its percuoincs and other feed rollers, horizontal and 
vertical beaters, lao rollers, belts and pulleys, cog wheels, cate wheel, 
cone feeders, etc. The injury caused by all these machines ee a. | 
tyre and 4s woll as tearing force which make pulo of th involved tissues, ! 
; 


hinery which is used in gerial process fj 
of the cotton fibres. These machines 
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ctoristic of a roller dum or canvis bolt studded with | 

g the cotton fluffy before it is a 
) 
; 
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Then there is card room mac 
of separating and combing oporation 


have a comuon chara 
fine spiko. These do tho job of makin 
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surgery. | ? 
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¢o spin ywn and later in combing of the fibres. (The various type of 
So: on these drums will be shown on the slide). 


4 spikes f.xed 
These soiked rollers nroduce a charactc 


te ristic shredding injury 
_ involving the skin, tendons, nerves, vessels, bones 


1 @oint 
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3 Another characteristic and extensive damare < used in the textile 

' mills js the injury enused by tho callendar machines wiere the cloth is 

- fed after starch for drying on hot rollers. In these injurics there is 

not only a contact burn of the hand but also compression injuries of the 
e caught between the hot mobile rollers and 


“nend and finrers when these ar 
Very often the entire arm 


. gotton-felt padded rollers of these machines. 


_ is dragged in. 
OS a ce 
cae - he extent of the injury deoends not on 
_ ¢he rollers which in these cases is mostly at 410-120°C but the period of 
 gontact and pressure exerted by the rollers over the sivt. When the gap 
‘between the rollers is less, the finrers and the hands are crushed, ironed 
» out and discicated, resulting in numification of the involved part. When 
i is wide enough for ‘he hand to pass in, the maximun burden falls 
am the wrist forearm and elbow, As the arm is dragred in further, even 


— exitla ig involved. The fractures may also %e associated in the up?e 
"a 4 extremities due to pressure effect of these rollers witch are characteris- 
tically angulatory type. 
a aE > Apart from these two injuries, the commonest i 
yoe between two fast moving rollers or other mobile part of the machine. 
distal terminal part of the nand is often chewed uo 25 it takes the 
Aes e laceration are a connon feature with 
"varying degree of degloving of “he hand. Next to skin to suffer are ‘he 
Dea The fractures are uduc ype and of many bones. The 
muscles and tendons su ‘fer badly both from wimary connound injuries and 
algo later on due to adhesion and fibrosis occuring of these structures. 
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ly on_the temperature of 


njury is a crushing 


ab The greese guns are opernted by compressed air to eject out the 

_ praese by a fine niople. ‘he compression force reaches to 2 few thousand 

‘Ibs. per square inch. Such high pressure lubrication 1s commonly used in 
Service Stations of motor vehicles and aircrafts. The emission of “uel 


sure in diesel engines duslicate the me 
The greese or oil is 
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Baan oid under pres adi 
wets ovides a similar oprortunity for inju'y- 

ce in a pin soint wound of entry that the grecess 
| sic in amount in fow 


: and pr 

4njected with such 1 for 
bets into the tissues to a fre ae bee 
seconds of accidental contact. The worst 1° at the seriousness 0} &° 
Riery may not be noted instantly but several hours Lnter, due to intense 
| ¢ the entrance is triffle and only fev 


Paint gun also produce a similar pattern of 
tissue planes $n similar mannere Molted 
oduce not only th same tyne of injury 
duc to its he ated contents. 


ip a% depth and consider! 
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plastic 4njuction machine also ps 


‘gut also burns the surrounding tissucs 
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OCCUPATIONAL DISEAS®S OF THO HAND 


r 


et of chemicals | 


Anart from the injuvics we sce the toxic eff 
industry due to zinc} 
: 


introduced in the wounds, such as in flourescent tubo 
berrylium silicate 1s 4 part of the contamination of skin break. These . 
nroduce chronic ulcers and gramulatous wound needing goceial care by wide 

excision and skin graft ine Similar comparable injuries are seen in lead | 
a in oencil industries Ayo to analine dyos mixed with | 


graphite. 


Contact dermatitis is another feature of the 
butirng to the disability of the hande 


industrics contri- 


: 

i 

| 

Disease like anthrax in workers coming in contact with careasses and 
hides has been already accevtcd as industrial disease under the 
‘torlenen'.; Comoensation Acte | 


In addition to the acute travma inflicted on the hand, the disabi- | 

lity may occur in the ‘iands 218 4 result of the chronic strains of the | 

various musculo-skeletal elements which are the effects of sulmininal 

trauma reneated days after ycarse The commonest are } 

ie! Oeeu rational bursitis callositics and ganglion vb the wrist 

2. Trigeer “ingers and thumb, 

3. Driller's wrist when bone eyst forms due to absor tion of the 
bone in the carpal bone due to constant vibrabory trauma 

Oe Game s-keeper's thumb 

5, Implantation dernoids 

Be Pillionidal sinuses in barbers hand 

7, Welders burns 

8, Precancerous condition produced by cons 
coal tar dyes. Contact with Xerays oy 
chrénic ulcerse | 

9, Chronic lead and say produce jgalsics of the 
nervese 


tant contact with 
yroduce burns ond 


arsenic poisoning 


; Qs se - ci y : 
~The hand in the industrial workers need special studies regardine 
the orevention of injuvics and their manafement s jindust: Yov1se « These 
injuries are complex in natwie and side effect aro too many both to th 
€ and the employees It fitn.ss of the things thet the 
4ndustrial worker who with the very. gvilitics ; 
production and ex20scs himself tewar's the cruelty 
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"ER COURSE ON OCCUPATIONAL HEAL SH 
INDUSTRIAL PSY CHOLOGY 


Dr. O.N.- Ga moly 


ditionally, Industrial Psychology is concerned with the 
ing areas in order to improve organisational effectiveness 


ae satisfaction and well-being. 
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fe Motivating through 
studies on attitude 

Ke job satisfaction 


My coting right man for 
‘the right job 


3, Finding out causes 


Hes : of lost t m, yis-accidente 
ee ue, absentee ism 

S £4. Effect of working conditions 

mere stress, fatigue, toxic etc. 

— . 5. Fitting the job to the Man - 

| (aad oe Ergonomics 

Mer 36. Organisat ional Deve lopment 

hierar through training, data- feedback 

te team development inte rventione 

ees ee = 

| a The areas of Industrial Psychology from the perspective of 
he JP occupational health point can be viewed as follows? 
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~ eS, Ee Psychosis 
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| frustration 
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Four major problem areas of Medical Officcr 
trial Psychology Plays a vital role. 


2. Tficc 
"4. Selection. Varicus psychological tests can be used during. 
al examination at the recruitnent stage and periodic medical of! 
sination. The model given below will help to select the right chemica: 
of tests. F speed, ! 
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depressing effect on psychic performance. Vigilamce 


eye “hand coordination insudiou sly get affectede 


to correlate test results with subjective medical 


early stage and objective symptoms revealed by 


Counselling is a process of assisting 


Seal niernseess™: Counselling: 
It may be 


flicted individual to take his own decision. 
It requires umerstanding, 
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noted that counselling is not advising. 
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rie and skill in eeeyerine end communicating. 


4, Mental Health. Review of research shows that the problems of 
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- questionnaire methods to assess the 
Job satisfaction is & 


attitudes of employees towards 
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e) Job Stress 


ety et Stress refers to any characteristics of the Job environment 
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ses a threat to the individual. Two types 
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sen of threat 
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needs (extent to which the person's } needs are supplied in the 
then, is conce »_ptualised as 4 misfit 


ability match the 


to meet 


Jenvionm nt) Job stress, 


| 7 
7 

1 

“ 

» ae 


de ei yy erat. gee 
reg 


$ i? 


qof jo AQt3Zuenb 


pue Ajrptenb 
ur osuvyo *330e 
‘Gea fqgo0ovujz YAIoM Jorssy 
eou onbesuod* F190 | eT np eyos 
SZ ‘stor qor*s2*o 

& © 
uot3zds90p | | ibid aie? + 
Put pus psa opun 
w= 5. ; ITs | 


| 


uoTzexeT{ es 


gusts IUSTTS 
*Beo osucds oy 


{TVoTsoTosmnou 
uot3dseou ad 


eATAdepy |}. ° uoTzeNnTeAaess*9 
in a ve qoovy ssoo0ltg ‘ 
- ae | 
aa | stsoanou AatyTeuocssod 
sc 4 \ oyovpe oy f/- specu loss 
z | \¢X£zoTxuues*o *Beafgooes 
aouonbosuos Teu ost Og 
u vUInH 
. s /iX fs 
Sova CHL ; | 
“*MOTOQ 


uoaz2/ Topou {vrq0eg 33 Su Tpr93899e posueiie YyTe ou sekotdue pur 


SSa1}S qot 0} pe zyLetot oINn{ZetIegtt qeotitdme oy} f° MOTAaI V 


‘gpuevuop SATSSOOXe 03 oesuodsort & Aji Tress eg ou 


* pu wop uy 03 esucdsodt AT Tpoq 


*tossorm},s Be oF uotT}IVet @ ST ssoi3s ‘e#suos 


yt ood s-u0Uu eo et 32 
oyZo oFsAyd & osTe st efouL 


| . ‘op207T 0404 ‘,0u st Ssat3s 
) styu}y Ul sggoiqzs jo -gdeoucs {Tz 


‘uTeIyS POUT 4 qof sf sfsvzsoowoy pozdnastp ey} pue siossar4s 
qof ore suct}TpuUco qouotzyenzTs TesNed eu *stTse soouoy Rota 
wyotsAud 20 peor sot oyodsd gdnistp °4 got pstropOVIVYS xoyroA UTA 
‘ jova09uUT HIOM ye uatTPFPUdS v sv poutTsyep OsST¥ st gsorgs Gor 


*V ESTA Kxzeguodstp ‘8up yous St ssoajs jo 


wnros PoOPTASTS ‘ounss oud 


wo ydwuds Tesine FAV 
s~ uTVt4zs Teor 
eucoguod oy} UF gosuods ot 


yoq pure to.18 7s OTOUS 
‘ c go0rotshud $A, oT XUV SOT POUSET | VSSEP 
poota ysty / 

teurou wots 


et utTv4tis Ti Pop ousAsd 
cures ge: «spouts OP st uTet4ys snuL ernooo TLE" uTtetzs 


guo Vor, PUPA route 
eg ot., Jo rar yFO FO 


uct PeTAOP 


*auyea-T™ Tv 


ee a aie ve rylit? 


{DTA TPut pue fo gpystm USM 


90,,.0TAmo y00ng oq APEYSUOFIET 


ae aa = 


bef aa se BN 


5e 


PP ae 
pe fh... 
* ! eset 4 


yal <a 


ad) Besidés measure of JS end Jeb Stress mental health 
of workers' psychological sense of 


aria following measures 
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Ll-being, vizZe 
- Job tension (see Questionnaire 
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Somatic complaints & Psychic 
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- Depression 
= 7 78st 


= Ferformance debilitatio 


- alination 
Over the lnst 15 years, it has beon obs :rved that 


satisfaction and overall mental health survey data feed 


»job-s 
a back along with various short-term training intervention 
' . strategies enhance » -orge misational effectiveness. 
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HEALTH OF THE EXECUTIVE 


BY 
pr. Be Baner ji 
Chief Medical Officer 
Hindustan Lever Ltd.Bombay. 


wo p:6 158: 


| | 
| Health of the executives has receivec considerable attention in 


-And thit too for good reasons. Business cannot afford 
On their decisions depends 


but also the main- 
‘he numerous emplo- 
den dislocation of 
that cannot be 
Business, there- 
1ide its 


recent years. 
“to be run by executives who are not Fit. 
mot only the prosperity or loss of the business 
“enance of good human relations and the fate of 
~yers- 4 sudden death of the executive means, sud 
“the s: coth running of a business and leaves a void 
eeasily filled specially in a developing cow:try- 
mLore» is genutnely interested to see that the men who £1 
ib estinies are kept hundred percent fit. 
/  . One. other factor that has helped the subject te attract public 
‘attention is the panic created by press ana incomplete survey reports 
on executive health. These reports. have created guch a frightening 
| picture that executives themselves have started believing that they 
' must pay the penalty for being an executive in tue form of iti- 
| ealth and sudden death. People have started calling a grouP of 
© ailments as "executives". The typical executive, according to these 
reports, is under severe strain subjegted to constant heavy pre- 
"ssure of modern business, is. tired, tense and over-worked. As a 
‘rosult, he developes ulcer, slecplessness, high blood pressure and 
meets with an early and sudden death. | 
| ar Fortunately, over the years, this picture 0 
“pas undergone changes as a result of scientific investigation. | 
' studies have been undertaken by Medical Associations, Life Insurance 
‘companies and industrial medical officers in aifferent countries, 
' mainly in the United States and the United Xingdom. A fund of infor= 
i mation. has accumulated as a result of extensive group health studies, 
| researches and periodic health check up reports of executives. 
- hese. studies point out that the executive is no worse off than any 
in fact he has a 


other accupational group, he does not dice younger = 
‘pigher life expectancy. The worst that can be said about his health 


jae that he is subjected -'\to the same hazards to health as doctors, 
" lawyers; civil. servants' and all those who belong to tric higher 
‘income group (or social class I)','To consider their health pro- 
Y pilems in any other wey would be, to obscure realities and separate 
- them in-aa arbitrary and jnvalid fashion from their fellows who do 
not work in indlustry ana commerce! (O'Dwyer): 
In a study undertaken by Lee and Schneider it was found that 
‘there was significantly less arteriosclerotic diseases among 


executives than expected between level of 
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and no relationship 
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their tensi 


rtension an 
©xXecutives 


. AyA72 male execu: 
re females, 
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‘martyrs! ( 


ere is nothing about 
ing about en early qd 


€ + Our experience 
he findings Of the Western Countrig, 
find not Only the mortality rate amongst our 
SS than the: 


n the factory but that the executiyg 


ott SEA) Yi-e 


them. ‘There @ro many ilines 
“yody and make thei 


ly’ and Simple | : 
sly Preyent its furth,, 
erfectly normal life, OSt of other dis 
egory, ort 

_ To detect then earl 


Ys a thorough Check up or he 
ion mus+ be and: rt i 


alth Super, 

aken Periodically, There is nothing UnNUS ua] 
S advice. We ing ist that the machines used in facto, Or our od 
ines Should be Periodically Checked and attended to fap Pro poke 
itenance, We know that Such check UPS would avert 2 Major dig fe 
> Tf this'is necessary for an engine, Should it not be MOre fi 
Ssary fora far more Complex System of engines which is humaie 
? This is not only necessary, but is essential 
in healthy and hundred 


if we want to Be 


per cent fit. Table ITI wii} Show the ‘ 
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a o, 8 COEN uee te TABLE - II 


i : 4 


Incidence of diseases or defects of the same group of 
employees detected during periodic tralth surveys. 


- 


} Detected during first Detected during next 
i Age group _. health survey health survey 
after two years 


—— nannies 
— ene 


19 to 28 years 9 per cent 3 per cent , 
29 to 38 years 27 " T 9 " " 4 
39 to 48 years say " i 6° le 
kg and above $7 " 20 i" 1% ; 7 


When wo first examined a group of people, we found a large 
number of them having, some minor defects or discases in a dormant 
_. forn in spite of the fact that all of them had undergone a rigorous 
x pre-employment examination at the time they were employed. However, 
when they were told about these minor defects, most of them took 
steps to correct these themselves. The result of examination two 
years after the first one’ showed the number of cases where corre= 
- ctive steps have been taken by the employees themselves. 


fot It is immaterial who arranges this check up- If the company 
» we work for does not provide such facilities (most progressive 

zs, -eoncerns’ do) then it shouldbe arranged with your own doctors. 

. The important thing to remember is that it should be done perio- 

- dically by a competent man with a view to detect diseases and 
deformities in an early stage. It has been argued that to be effe- 
ctive, this examination should not only include a through physical 
examination but also extensive laboratory tests should be undere-. 

. extensive these tests should 
_ be. The general consensus of opinion today, however, is that a 
thorough physical check up with some laboratory tests like exami- 
- mation of urine, blood, Stool, x-ray of chest are generally suffi- 
© cient for a young healthy executive - further investigations shouk 
>> be und rtaken only when these are indicated during the physical 
= check up. Our experience confirms this view but we think some 

»> speci 1 tests should be included as age advances. With advancing 
Bi PF Meare en Cae 5). 

6 Unge, ce tain special disorders are more likely to make their 

ie ie? An ECG examination after 45 years of ege, a thorough 
search for early appearance of .cancer in certain organs or bone 
‘changes in joints should be undertaken as age.advances. 


The need for increasing the frequency of these check ups 
fn also increases with advancing age. We think that those above 40 
»  yoars of age shouldhave a check up every year, while those below 
* ‘this age group may have it every 2 of 3 years. This of course is 
a trale of thumb' and, one should be guided by one's own doctor. 
The time for medical check up is also the time when inoculations 
“and vaccinations should be taken for protection azainst epidemics 
like small-pox, cholera, typhoids ctc. that unfortunately still 
visit our country. 
It is not easy to detect diseases 
have functional or emotional origin. One must 
doctor by confiding in him and hiding nothing. 
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particularly those that 
therefdre help the 
Full coperation is 


ae 


Beak 5 7 16 8 
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‘ Bare Yk 
reeser.-, T+ is not Sutficient, to restri, “iscussions to 4 = to 
. Physical ®llments Alone, A frank discussion tbout one's Probie ye 
eo E home, Office and friends that are 2ffectins emotionally jf “ex 
f1so0 neCeSsery, Cnly ther the doctor Can Give useful health p= Be. 
» iting which need HOt “be restricted to Physical health alon Lee 
m= 6Yidance ang first aig to Cmotional health are equally Vital], + 
= 1 ft Significant Point to remember ahout PCTriodical medics a 
: - “&Xamination, 1s that it can Only detect What is Present but , s 
Predict AaAdout future ailments, A norma] healthy haar¢ today J ay 
not mean that it Cannot be d: seaseg future . hence. The. neg aa 
for frequent eheck-ups, 4 JePORSECNEE there i. nothing wron,¥ oats: 
your health Should Sive reassurance but not a Sense of false oar 
Security for the future, . ¥: -e 
ove 
In the company I work for we Carry out a health Survey 7 eet 
the employees {at all levels) Periodically in our 7 een Sa tig MeOx 
(65¢ employoes Out of which 375 are executives), The health # typ 
Collected Curing the examinations for 8 years, will be Sho rt) fat 
Published:in detail in another Paper, The fo llowing °bservats) , num 
q relevant to this Stbject, are interesting, ('Non-executives:: (QR. 
"Man office Staff, factory workers and salesmen), tak 
fi 1) Incidence Of certain diseases like tuberculosis, Ane et 
o geficicncy ‘diseases. 
a . 


is Significantly lower ( 


almost Be 
executive Group,. 


4 4i existant) amongst the 
Rimes i, 2) 


a's 
, san : pern 
The incidence of Common @lilments like cold, diarrho st 

. dysentry etc. are Comparable in both 


Cidence of Joy 


Eroups but the 
°ronchitis, 


er respiratory tract infections like , 


meal 
| pneumonia are less amongst the CXeCUt ives oes 
. | &roup. | phere 
4 3) There. is no significant difference in the incidence Fe iat: 
anh ! Peptic ulcer, Coronary heart disease, high blood Pre; Se patie 
. i Adi in the two Groups, but the incidence and mortality « Stingers § 
REE to heart diseases(of a1] Teeeeties) is lowak in the De ae ee 
= = -| .. executive group, 7 | rr ee 
Bete ts'4) There is a definite higher incidence of diabetes, He: 
- ae obesity, haemorrohids, | joint @ilments', jow back~a, es ae 
Biv 7G)|,) stonest'tne ocecctscts: 2° s 3 eee 
mee. 5) There is an increased incidence of minor func tiona] Be eR GS 
‘ar ht Giseases’ like head-nehe. and labile hypertension, 3 

2?) The total volume of Sickness (all types causing ah. { 
ae Aes a is less amongst the executive Group than anong the » 
ae zt executives, and the : 


days lost due to 

Sickness is’ about one-third Per head in the executiy, 

6roup as amongst ‘the non-executive S6toup. This may 
at least’ partially due to 


re 


= 


A i= bad 


ee ee ee re —)7 
~ ant we eur yt Ss ee 


the fact that executives 4 
; tend to have a Sreater sense of responsibility and qa 
ees . 5 ‘not remain, absent for minor &ilments, 


erate mt 


in our experience tlic execut 
ce of diabetes, high blood pressure, Joip | 
dq Obesity. Diseasos like tuberculosis, anaconi 
on- « Incidence Of heart disease is ie 
‘WO Eroups. In fact the mortality duo fm 
“heart disease’ is higher amongst noN=executives, Som, 


letely Preventable if we 
éud sobre. habits of diving. Take for ex 


Pept. in a. few rare ins tances 


"es 


ive EvToup 


oO 
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eT 


of those 
Only acquire the ps 
ample, over welght, 
pOVOr Weight is duo CO Over Gad 
*P6 1088. physical:cxercise. Yet NaS bean « 


, 


» OVer weight 


~5— 

» to be associatod with lowered life expectancy (a person of 40 

yenrs who is 25 lbs. overweight has a 25 per cent lowered life 
expectancy). Incidence of diabetes, heart diseases, high blood pre- 
ssure, joint diseases is most higher among the over weights. 

bin fact this is em major problem today of the affluent class (the 

_ executives belong to this class) and can be prevented by being careé- 
ful in one's eating habits. Similarly, smoking. Itis known for cere- 
tein that smoking affects heart and increases the chances of cancer 
of lungs. It is not difficult tq give this habit up. We propose to 
discuss a few of these habits briefly (space does not permit 

| detailed discussion). 


a 1) Over eating :- There may be some truth in the saying that 


3 


_ over eating is an ‘occupational hazard’ of the executives. Frequent 
' official lunches, banquets and sumptuous di:sners (after cocktails) ~ 
_ for entertainments expose one to-overeating of a particularly rich 
' type of food, highly spiced and over cooked with lavish amount of 

_ fat. In between snacks, sweetenea drinks and cocxtails add upto the 
' number of calories and naturally the waistline imperceptibly goes oa 
~ on increasing. Check your weight with the chart (Table III) and 

) take off the excess weight - in a slow but steady manner ( a redu- 
- ction of 4 to 5 lbs. per month is satisfactory) by making a habit_ 
- of eating the desirable amount of food. There is no need to go on 

| a ‘strict diet' - the effect of this may be dramatic but rarely 

- permanent. The best way to reduce'is to eat less, avoid excess fat 
| Vike butter, ghee and oil, fired foods, excess carbohydrates like- 

' pice, potatoes, green peas, sweets and avoid snacks, in between 

'# meals. Add plenty of salads, green lcafy vegetables and fruits in 

» your diet... | é 


v 
‘Ss Pe 


ye 
ee TABLE - III 

~  »  Desirable weights for men, eged 25 and over according 

ie 1 Ia to “height and frame Ree, 

Dimi lL 


WEIGHT IN POUNDS(in indoor clothing} 


t 


Height (in inches) 


ee Small frame Medium $size x Large frame 
weet) . Feet "Inches, ; 
ae Weeice., | 2 412-120 118-129 126-141 
UBS a ea a “115-123 121-133 129-144 
Sees 225! Anmeet h. 118-126 124-136 132-148 
| SS Toate 5 121-129 127-139 135-152 
ee ay Dea 6% 124-133 130-143 138-156 
m . 7 128-137 134-147 142-161 
ae 8 132-141 » 138-152 147-166 
Hi 9 136-145 142-156 151-1700 
10 140-150 146-160 155-174 
11 144-154 150-165 159-179 
6 O 148-158 154-170 164-184 
1 152-162 158-175 168-189 
2 156-167 162-180 173-194 
3 160-171 167-185 178-199 
4 164-175 72-190 182-204 
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ye ee 


oe 
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ey we 


mi saee 2) Smoking : There is- no doubt that sok: ne is bad for 
health. Cancer of lungs is 42 times more often anong those wh 
“Smoke 40 cigarettes 


: a@ day than among non-smokers. The higher it help 
-mamber of cigarettes smoked, the higher ‘the Chances of lung , ting 
it has also been seon that in people above ho years, the ino; pressur 
/9@f coronary heart disease is three times more prevalent amo asthma 
-kers than among non-smokers. Is the Pleasure of smoking worth very, De 
risk? . must kn 
Pas +e . i at witn ch 
3) Drinking : Although this is not a major problem in, relaxat 
country, do not start this habit if you are 2 tectotal ler; 0 
yo i executives, initiated at the office cocktail parties, ie 
difficuit to do without it. Mesically,:-a peg a day is not ha the Fer 
to health. but it shoula never be imore than 2 pegs under any ; ambit+o 
stances. In certain individuals a drink may heir to relax; page. af 2° 3 
since it Provides extra calories (about 100 cal. for one 0z,} is aes” 
make s.ohe more hungy - these, who have to reduce, should neve who dis 
touch it, an | the tot 


' taking 
| his car 


J 
© resource 
© of exec 
promo té 
develo] 
toward: 

] 
in indt 
avoid ° 
(O'Dwy* 


-  4&) Bxercise : 
a lot. This need not 
Playing goJf or tenni 
is made for movene 
moved regularly. 

muscles and joint 


Some’ amount of physical exercise daily he 
be a strenuous Symnastic : walking, Swip 
S, whatever you like, will do. The humay 
nt and functions normally when the parts an 
Sedantary habits, encorcing disuse of the 
S, lead to a number of ailments like 
| low back-~aches, etc. Exercise helps to improve circul 
Parts, tone them up and prevent or at least de 
changes that come with advan 
_to burn up the excess calori 
“This is also the best way of 


it has been shown in repeafed studies that those 


“regular physical exercise suffer much less from he 

those who are sedentary in habit. Opinions differ regarding 
value of different measures recommended to avoid heart diseas 
)but experts all over ‘the world are uanimous on one advice q + 
physical exercise tones up heart muscle and thus defer or Pre 
heart attacks... I would like to stress once again that exere 
‘should be regular but never carried to the extreme, lading + 
fatigue and exhaustion. One must be moderate, specially with | 
Medically prolonged and strenuous exercise lil 


joint »: 
ation of 
lay the onset 4 
cing age. Physical exercise also i 
es and keep the body fit and trin 
relaxing. 


who do 
art attacks whet t 
Lewis | 


ee ac ings BEC. 
we ng is safer and more beneficial than short bursts of ing 
activities like playing squash or badminton. Walking is the } 
exercise for any age, Specially so for the elderly. It, is a, 

dea to ise the staircase rather than the lift so long AS yoy 
y get uncomfortably breathless. 


| “5 ) Sleeping ; Approximately 7 to 8 hours of sleep is 
cessary for a normal individual. With advancing age this req 
ment actually lessens so that by 60 years about 6 hours are ell 
nsufficient Sleep produces a state of constant tiredness and fae 
atigue apart from increasing ‘tonsion. Exercise and relaxatiy 
the best means of getting sleep - not sloeping tablets. Too nae ; 
cups of tea cr coffee affect slecp. 


6) Relaxation ; The business executive is proverbially iim 
tense person - a victim of stress and responsibility. There (i 
hO doubt that excessive stress is harmful but hum. nn beings ipa 
every Cadre of Zife have to face stress. Normally, in small 


7 


KVB: 
prea 


ae ee a 


‘it helps to keep alert and lively. Only when it goes on accumula- 
ting ailments start. Peptic ulcer, coronary thrombosis, high bliood 
pressure, excessive throid activity, certain skin disorders and 
asthma are at least partially stress disorders. It is therefore 
very necessary that every one - the business executives especially ~ 
must know how to relax. Hobby, sports, exercise, spending some time 
wi children in the evening, all these are excellent means of 

re. axation 


One say of avoiding unnecessary amount of stress is to develop 
the right uttitude to life. Ambition is a g20:. quality - but over~ 
ambitious individuals will bring forth their. wn ruin - particusarly 
if he is of the over aggressive and over enthi siastic type (drive 

is an excellent quality for the executive). Tie young executive 

wh. dissipates his health resources by over enthusiasm for reaching > 
the top of the ladder in the shortest possible time is 'in a sense, 
taking money out of one bank, his nealth, only to put it in another, 
his career'. 


In his later years he may pa the pennlty by losening his 
resources from both banks. Examples of such over ng renAnive bys 

of executives abound in industries today who get frustrated if not 
promoted quickly and depressed when over promoted. He has to 
develop the proper perspective, the right values, the right attitude 
towards Lnfe. 
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“Boe pa Ser ed Saige 
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. ‘Let us, therefore, "ccase thinking of senior managerial task 
in industry, as being exposed to any special occupational hazard and 
avoid the hypochondria that comes of thinking in that stran" 
(o'Dwyer) and accept a same attitude towards like and work. 


In general, I cannot advise anything better but to quote 
what the famous authority on heart and circulation, Sir Thomas 
Lewis said : 


"Very prudent people live quietly and moderately. They have 

. their simple routine of work and pastime. They are temperate 

in‘their eating. They are strictly temperate in their drink- 
ie: ing. They avoid all forms of excesses. They use tobacco 
4 ittle, if at all. They welcome the freshness of abundant ope 
J i} +. air,and open spaces, delighting in the feclings of exhila- 
Hi\) | oe\\pation that accompany active exercise’. 
DE ah ae 
Ref. 1) Johnson, Harry J. : Keeping fit in your executive job; 
Published by American Manegenent Association. 


2) Davies, Sir Daniel, Stress and Responsibility Pp. ° 
11-25; The Health of Business Executives; Transactions 
1959 by tho Chest and deart Association of London. 


3) O'Dwyer, J.J. Over work and Fatigue : Age 26-31; 
The Health of Business cxecutives; transactions 1959 
by the Chest and Heart Association of London. 
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WORKMEN'S COMP2NSATION Act 


By 
Dr, R. H. Dastur* 


hopsis 


1) Historie] survey : 


. Hazerds of work : Employer had to be sued f 
; r or negligence, 

é chine ave APNE i aherpay in accidents, Zvolution of Retin, Js = 
mpensetion Act in civilized comtries, India A the tz ; 
mpensetion Act in 1923, fe She Norkuars 


2) Aceidonts :- Definition - 
4 Personal injury arising out of and during the course of 
mployment. Accidaut is wmlooked for mishap or untowerd event, 

OF Sone _injury refers to an injury to his pergon an? not belonging 
Fising out of enployment - is incidental to work or results from 


sels oyment. In tho course of employment - refers to ts time during 
hich he is employed, 


3) Disability : Temporary Partial 
ge 
Permanent Total 


Temporary. disablement is that disablomont which tenporarily 
educes the earning capacity of an individual, 


. Permanent disability is permanent damage or loss of function 
me part which is left as a result of an accident after all possible 
means of treatment are givon and sufficient time has elapsed for the 
disability to be stabilised. | 


: xX = gg :~ Estimation of disability 
an non-schedule injuries depends on loss of earning covscity which 
is proportionel to loss of function. 
q al 

Components of Fumgetion : 1) Motion (2) Strength (3) Co-ordination 
4) Umwor Extremity : 4 


Finction is prshension or grasping of objects. The two 
w7s of upper extremity are : 1) Arm Radicle (2) Hand Redicle, 


m Radicle: Shoulder plug £lbow plus Wrist = 90%: 

' Shoulder Joint « 90 «= 30% as each joint is given an equal value, 
) 3 

The loss of each factor in the shouldor is estimated: 


2) Strength 335 
3) Coordination 30/2 


i ons]. loss of arm radiclo ig equal to maximun oss of any 
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Pof arm rodivjo is equal to dissbilitios of -s2oulder 
3 Wrist: "i 
ele : The three components are : 


&, Thumb finger apposition » 40% of valuo of hang 
b) Finger palm grin s 30% a9 99 9 
¢) Inter digital grip s 30%-5, 


a? 33 


of hend or of thumb and four fingers of ono hand z 507 
humb finger apposition » 40% of 60% « 24% 
r digital grip = 30% of 60% = 18% 


palm grip = 30% of 60% = 18% 
Total 100% 60% 


disability of entire oxtremity is maximum disabllity of the two radicles, 


Disability of ert radicle 20,5 
Disability of bend radicle 157 
Disability of ovtira extremity 20% 


5) Lower Extroxity: Function is weight boering. Hence sta lity 
is the key note, 
The three components of function aro: 1) Motion 2) Stron: ath 
3) Weight boaring, 
The three joints are: Hip plus Kneo plus Ankle = 90%. 
Each joint 1s aqual to 30%, Tho Disability is calculated in tho 
me Way 43 upper extrouwity, 


6) Spine: Consists of 7 Cervical, 12 Dorsal, 5 lumbar, 5 Sacral 
and 4 occyzsal vertebrat. 


The most important lesion are compression fracturos of tho body 
the vertebrae, 


| Lumber Region : 504 to 100% 
| Dorsal. Region : 25% to _S0% 
Cervical Region : 204 to 30% 


Fracture of spinous or trasverse process 5 to 10%. 
1) Thorax : Fracturo of 1 rib usually no disability, 


3-4 ribs = 5 = 10% when there aro aftor offects, 
St-rnum = 5 - 10% 


8) Head injurics: Disability ovalustion dop-nds upon efter effocts. 


a) General sv wtoms : Headache & giddinoss 
b) Mental syantoms : inability to concontrsto 
c) Foeal aynotons Ty - hamiplogis, ctc, 


Headache & giddiness exe 10 - 20% 
Fo: il gymptoms - dopends upon pert ovalued, 


9) Bya +: Loss of vision of ono oye is 30% ~ 
: Luss of vision of both oyes is 100% } 
(Disoility is ostimated without glasses) 


™ 


6/19 + 30/ loss of vision = 9% pormanont partial disab! lity 
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IN EOUNDRY -— AND Cov 


rvOL ME ASU £S 


By 
Dr. Surendra Nath 
Assistant Director(HMoedical). 
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The vrotess of forndry operations are as follois: 


1. Preparstion cf moundling materials, ise. desiem and pattern making 
for the mould anc care, anc the prexaration of sand, 


2 Making of the moulds and cores. : 

3. Malting of the metal in the furnace and oouring or casting of the 
moiten metal into the mould, 

4, “Removal of castings from the moulds and cores, iec. stripping, mock 
put ard decor ing operations. Sand is reclaimed for further use, 

S. “yhe casting is then cleaned and finished by fettling which may 


re:mére shotblecthine, rrinding and choopving. 


| .' The basic princinte uf foundry technolory have chanred very 
little over tic years, though there have becn considerable development 
and modernisation. Same of the process have been mechanised and automated. 
In the making of the mould and core, new materials have been used, for 
example vlasbics are sometimes used in place of wood in making mould 
patterns. Now matels and alloys are also increasingly used for making 


-castix:’s. 


Usterials Used: 
1. Metals - Originalley iron, steel, brass snd tronzo were mainly used. 
Dus te increascd deanand for 2if¢ih wolght and stroneer castings, various 


alloys ‘wave Yeon developed using alluminiun, chranius, nikel, titaniun, 


. 
, : 
macnesium, beryllium and cadmiim. ‘Sometines zinc, lead and copper are 
. —* 
also used, 


2. “oulds - Moulds are usually made from silica send bound wita claye 
Or-aais tin¢ xs ave «also used. For example, dextrin, « arch, molasses, 
oil end synt etic resins. Organic solvents may be usc 1 an moulds 
dressings ard coatings. Cores are made fram silica si d. As a binding 
matorial, natural sugars and oils were previously used. Now-a-days, 
synchetic resins are frequently wsed. Moulds are alse mado of ceramics, 


plaster of paris or even mtals. OH Perr. 


(A) Physicel and Mechanical hasards: - Burns(fron molten metal) injurig, 


(cuts and bruises, severe trauma and fractures from acci¢cents), foreign 
bodies (eyes), heat and glare ( from furnace and molten metal), ultra~ 


‘violet radiation ( from welding), and noise are the main Ent | 
metals or . 


(B) Dust, Gases and Chemical hazards: - Dust and on ir 


zinc, lead, brass end other netals’ already mamed can catige respiratory 
or cyst onic dise:st7 ce asvending on the human tomdesdz, “pc fases way 
eS. presest asthe: in the fucl tas of tha furnace, such ng! earisencnon oxi cas 
| ie dioxide, end phosphorus pentoxide may be gencrated’ from baking s 
of cores and the pouring of molten metal into the moulds, 4,.g- carbon. — 


pepe ‘ase 


_.* 


| 


~(lav om 


. 
J 


MED —17 
NUTRITION AND WO, PERFORMANCE 


By 
gee: Dr. S. S. Ramaswamy * 
TNTRODUCTION s 


‘Industrial work output as well as the sensation of confort 
of the workers can both be maintained high only if the fatigue during 
the shift is kept low. dpart from the superimposed influencing 
Sactors such as thermal level, illumination, ventilation, noise level 
otc. the winery contributory Yactor for fatime will be the relative 
workload. The ener¢ey cequi ement or demaac ef ary vhysicsl task on +2 
shopfloor such as moving heavy loads, is ai2cst fixed. Natucrli;, i% 2 
anall statured man is to complete this fixed task the relative wor icLoad 
becomes hich and for a big sized man, the relative load will be low. 

More precisely, the relative workload is much lower in respect of a 
worker wits higher oxygen uptake or energy expenditure capacity than 
with another with lower capacity. Since oxyfen uptake om energy expend= 
iture capacity is ietormined.by the overall size of man and his muscul- 
lature, all those factors which influence these latter two, also 
influence the capacity for energy exoenditure. For meinoaining the body 
stuture and misculature a high caloric intals with high protein content 
i3 necessarye It is tmts the caloric and protein content of food apart 
from other factors will influence the industrial work output. 

Low BODY MBIGI OF INDI:N MORNE 2S — IMPACT ON PRODIGRION 

| the Indian workers are in a state of under mirition, with their 
hody weight being quite low (fanle 1). The experioncoe in “ost Cewnany 
during anc Simatiately aftcr %7 second Worl! Ware. ghoved, that there wos 
‘a poralicl Towering in industr’c. outout, vnon there was pody vweirht 
loza ( Pig. 1). Cortrolicd experiments 91 sendestarvabion evricd ovt a7 
USA (Fig. 2) confirmed th-t tain reduction in outst could not >< due $s 
psychological factors, but due to actuat mocvebion in individuai coxcltye 
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NUTRIENT VEQUIUMENT FOR MAINE 


1) Calorie content of food should be adequate 


a) to meet the basal motabolism ( about £9 Keal/hr.) plus 
_b) additional ealories to meet the activities out side 
shift hours ; ( about 70 Keal/hr.) plus 
c) energy noeded auring 8 hours of shift; plus 
a) 10% for faecal wastage. 


The enercy expenditure in zome shift work will be as high as 
1609 Keal. in 8 hours (Table 2) 


2) Protein: 
Maintenance protein requirement of an adult has been put ut 1 fm. 


per kilogram of body weight per day. This much will be already avnilable 
in our normal diet even if the dict is not adequate in calories (Table 3) 


# Deputy Director Genoral, Factory Advice Service & Labour Tnatitute 


There is a misnamer that a fraction of the rte 

protein intake 
? stir of ane (ugg is unnecessary. If it is vegetable 
protein from mixed pulses, it will be a protein of high b:ologi 
‘value ‘ Table 5). : gh biologtcas 


~.. 3) Wert 


-& ; The fluid less in the form of sweat in our envi omonts, 
ean be us high as 4 litres during the shift (Table 2). I ° water is 
drunk only to satinte thirst, there ean be still body dely iraticn.. 
‘“Undor -uch dehydrated condition, the feeling ef comfort «nd peek: 
that, he work output will be reduced, Henca-vclumtary unlinited 
wetter iittake ghould be encouragod, r it 


a) Salts 


h., 


. There is egain a misnomer that our workers shoulc bo made to 

-eonsune extra salt to avoid heat disoricrs, particularly during hot 

seasons. Since our dict is already rich in salt, thers is no necessity 

for this niditional, salt consumptien (Pable 6). This additional salt 

 intcis, instead of boing helpful, will cause water depletion from the 
body, in the form of increased urine oxrretion. 


5) Subsidized meal during shifts 


Dietary survey among textile workers has shown thot because 

. of the largeness of the fnmily size, the per head caloric and nutrient ° 
sundinbility becomes Joss ( Trble 4). Naturally, if th: worker is |” 
per force made to consume 4 subsidized enleric rich moal curing shift, 
this will help in reducing the calgrio, imbainnce in hin. 


MUVKIENTS CANNOT SERVE AS PROPHYLACTIC3 CAINS? TOXIC CHEMICALS ETC. 


. Thore i: a wrong impression 19nEg workers as well as manaftce- 

- ucrts that -y providing milk, ths ‘2 vith of those who are oxposed to 

; tox.c chemicils such ag Carbon disyighide, nitrous funcs, lead ctc. can 
F be protected. This is wrong. . ) 


: . Even though milk or multievitemins can helo in waintaining good 


‘health, they carnot, in general, 
the 11} 


serve as*prophylactics to protect against 
moffacts of toxic chemicils.. ‘nis point should not be overlooked, 
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functions and acrobic capacity 


“f 7h Sse Vital capacity . Maximal Ventilation 
. i : a 5 ise 
ay lprps (exe reise) Inpps 
F 20 ‘% . As 
2} ecm 2; 65 
—i50 3 05 380 
75 6.0 115 
(Reference - 1) 
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Parameters Age groups 


Rb... hia 


i : et 6 4,0 87  ‘S¥ete os 9 
v.c 1. aps 4.67 9 3 
; _ ) . as £6 2 6 
FIV, lL pps y 9 3.18 3.01 2.50 © “ 
v0, Max 2.35 2.34 2.27. 2m 01 

vin 

STPD/min 

1200 1149 1135 1008 O75 


Max. rate of 

work on bicycle 

ergometer Ke 

mpmini « 

50) | C0 a ae cae non esmenamnmmnanenmmammanmmanenas ital 
(Ramaswarty et al 1969) 
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Table 1(s): Influence of stature on some pulmonary 
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Table 1(b): Influence of age on some pulmonary | 
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51-55 
3249 
2.46 
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Table-2 Cause-Effect Relationshi — 
A cee Cy Ix 
Nature of Level to which Impact on output capacity 
stress chronically or health impairment Ree a 

exposed | “ae “By 
fe) fe) F 
1, Thermal 29.5 to 53 3% reduction in output 3 
sels for each oC rise over 
29.5°C 
Oa re) , 
2. Thermal 26°C to 35 © Errors committed during 4 
(expt1) wireless operation, 
ae increased by about 4 2° 
es | 40-5076 
3, Inhalation . Varying concentra- 5% reductio. in pulmonary 4 
of cotton tions upto 20mg/m functions for each 10 ng/w 5 me 
dust Vet ay increase in dust level @ 3: 
4, Lead fumes 10 mg to. 25 mg Nearly 1% increase in 
and dust per 10 m the incidente of symp toms 
for each mg/10m rise in 6 
concentration. 
oa} Ser Table-3 A few cases of Cost-benefit Analysis & 
i a (Health offects  . 


Pollutent/ Improvement- Reduction in the 
Stress factors Reduction in the incidence of typi- 
. airborne levels cally affected 
“ cases 
7 Lead(Storage ) From 3.5 tg Cases of severe 
| Battery | 0.4 mg/10m symptoms were 
Indus try ) reduced from 31 to 
, | 5 percent. 
| Carbon dis- From 64,0 to 29 to 13 percent 
| ulphide 4-4mg/m? 
| (Viscose Rayon 
. Indus try) | | 
Silica contain- 101-200 mppcf to 47 to 10.7 percent 
ing dust 6-20 mppcf 
(Pottery & (dust containing 
Ceramic around 30% free 
Industry) silica) 
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Table 4: Study of Effectiveness of Control Measures 
errr 


ustry/Process Cont rot measure / Effect Rei-e 
| impro veme nt 
De mena 
iscos Rayon Encasing of machines in Concentration of 
the pinning hall Carl.on Disulphide 9 
reduced by 60% and 
that of Hydrogen 
Suiphid» by 62% 
| Causti + Soda Increasing the general Concent cation of 
Plants ve nt ilation mercury vapour by 10 
| air was reduced by 
1 584 
| Pharmaceuticals Enclosing the Noise level in the 11 


adjoining area 


granulating machire 
reduced from 1 


86 to 76d3, 


Segre gat ing and enclo- 7 a 
sing the tablet punching 


machinee 

Chipping he ight which 
was low, was raised 
by 7-5 CMe 


The cardiac cost of 


chipping was 
reduced by 21% 


* Pheumatic 
| Chipping 
Operation 


Energy cost was 
reduced by 16% 


(42 
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ects of Splitting the rest pause 


Bene ficial Eff 


case from floor level 
ght 6 times a minu te e 


| 
to 20 inch hei 
10 mins work + 2 mins e 
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Table 5: 


t 


Lifting 40 lb. 


Scheduie At rest 
Total work hO minse 
Total rest 30 mins. 


10 mins. work + 7 minse rest 
Total work LO mins. 
Total rest 30 mins. 


S,hedule Bs 


* 


o the em of 7Oth mimute 
emer os 


Rate 


Heart rate! Counted upt 


ea 
, Heart 
“xtra due to 


Pattern of rest Total Resting 
| pauses work schedule 


Schedule A 
4.900 2169 


_( rest in bulk towards the end) 7069 


4900 1538 


al 


Schedule B(Rest distributed) 6438 


een foronco 13) 
, (Re ference 1 3) 
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Table 6: . Eye disorders anong dock workers of Boribay, 
“ attributable to Occupational Causes 


~~ 


ea meth oe (piffe rent analysis ) 
eS a, eee oo rE 
i.ge group Control group Jlorkers exposed to OCCe 

et ie 1 mot exposed to hazards such as cargo cust 

~ “OCC « hasards | = 

20 end below 0/3 o” 0/3 0” 
21-25 | 2/38 6 2/26 8 
26~30 a5 ee 8/63 13 
31-35. Bni7/43 17 4/65 : 
age (O/KS. 19 12/53 23 
41-45 10/52 73 2/77 31 
46-50 9/51 18 36/85 42 
51-55 ah /25 56 22/50 ly 
56-60 15/2% 65 18/24 75 
13.25 EE SS ee i 
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FIRST —- AID LEAFLET 
( Instructions for handling emergencics) 


1. Lay the patient on his back 

2. Stop bleeding if any. 

3. Relieve pain by supporting injured part . 

/ 4, Keep the patient comfortable , but_not hot. Do not cause sweating. 
5. Fluids may be given in small amounts unless the patient is 

nauseated, unconscious, likely to be operated on, or has an 

abdoninel wound. 


6. Reassure and cheer up the patient. 


1. Stop the bleeding by any one of the following methods. 


(a) Direct pressure; sy 
(b) Direct finger pressure into the wound in cases of larger 
(ce) Tourniquet '( seldom needed) - use only as a last resort. 
2. fvoid touching the wound with hands or unsterile material. 
3, Clear the wound with running water and surrounding area with soap 
-or spirit with clean gauze washing away from the wound, Apply 
; ready-made adhesive gauze bandage or sterile pauze and roller 
bandage as needed. ) 
4, Keep the patient quiet; raising the extremity if it is the bleeding 
part. Giye no stimulants. | 
5. Never apply antiseptic ointment, lotion or iodine or germicide to 


- the wound. 
> GBDOMIN,L WOUNDS: | 
1, No time mst be lost in sending the patient to the hospital. 
2. Keep the patient flat. a. 
3, Give nothing by mouth. 
4, Maintain warmth. . 
5, If intestines protrude from the wound do not attempt to touch or 
replace them. 
6. Apply sterile dressing and binder as for wounds. 
7. Provide careful, immediate transportation to the hospital. » 


. 
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EYE-WOUNDS: 
1, Removal may be attempted if foreign body is not eabedded. 


: £. Do not apply oil or ointment. 
/ If there is a foreign body embedded in the ©} »=ball, sond tho 


worker immedia.ely to the doctor after applying .ad and loose 
»bandare a 


CH¢MICAL BURNS OF THE EYEs: 


1. Immediate washing of the eye at least for fifteen minutes is of 
great importance. 


&. Apply sterile bandage and send the worker immediately to thx 
doctor. ?! 


5S. Neutralizing agents or ointments should not be used. 
SUFFOCATION s 


1. Remove the patient from the source of danger 

&. Make a rapid examination to ensure that the air passages are free, 
_ and to clean them if necessary, 

3. Restore natural breathing Bee ial respiration, if breathing 
‘was ceased, 


ELECTRIC SHOCK: 


1. Remove the patient from the source of danger 

@. Make a-rapid examination to ensure that the air passage are free, 
and to clean them if necessary. 

5. Restore natural breathing by artificial respiration, if breathing 
has ceased. rae 


INSENSIBILITY: 


1. Send for a doctor if possible; pending his arrival - 
ae Where the patient's face is pale, lay him flat and face’ downwards 
with his head turned to one side. If his face is flushed or blue, 
F Tied 66 and’ support the head and. shoulders, 
3. Control any serious bleeding, 
.. 4, Loosen any tight clothing and let him have plenty of air. 
5. Do not give anything by mouth 
6. If doctor is not available send the casualty to hospital... 


BACKBONE (SPINAL) FRACTURE: 


1, Transport on a rigid frame. This frame. may be improvised by using 
available boards or a door, 
2, The rigid fran may be placed on a stretcher for transportation, 
~ * 3, If a firm frame cannot be improvised, transport patient on abdomen 
. on a stretcher mde of canvas or blanket. ; 
. 4. In neck fracture cases it is much better to get a doctor to i3 
the scene for danger to life is great. 


~ 


ab tia Cold Beiisations at first - 24 - 48 haurs 
Re ater heat - after 24 - 48 hours, 


_ BURNS +” 


1. Act quickly 
2. Put.the affected part in cold water. 
3. Pour the water over burns that cannot be Lia (Cold water 


relieves pain, reduces fluid loss). 
4. Cover with a sterilized dressing. 
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INDUSTRIAL SAFETY HEALTH AND WELFARE CENTRE 


_ Central Labour Institute 
Off Bastern Express Highway 
Sion, Bombay.400 022, 


INDUSTRIAL VENTILATION 


ne 


The functions which ventilation has to perform can be olassified as: 
i) to maintain the oxygen content of the air and to prevent 
C02 concentrations from rising, 
ii) ta prevent objectionable bady odeurs, 
iii) to prevent harmful concentration f aerosols, and 
iv) to maiatain reasonable conditions of -omfort for operators. 
Of thuse, the first two functions are insien fieant in industrial 
environments in that the requirements of air ®er .chieving the ebjectives 


in items (iii) and (iv) wili far outweigh the requirements for the 
o“jectives set out in items (i) and (43), 


The chief need for ventilatien is to maintain the body heat balance 
and to provide reasonable conditions of comfort. The heat balance of the 
body can be expressed by the equation: 

Ms E+R+C+S5S 
whereM = Rate of metabolism 
E= Rate of heat less by evaporation | 
CC = Rate of heat loss by convection, and 
|S = Rate of heat storage in body 

The standard rate of metabolism for sedantary adults is about 
100 Keal/hr. while for adults occupied in very heavy work, it is much as 
775 to 1000 kcal/hr. Factors determining the imposed thermal stress, 
as could be seen from the given equation are (i) air temperature, 


ii) temperature of surroundings, (iti) humidity, (iv) air velocity, 
v) degree of activity and (vi clothing worn. 


Ventilation should aim at: 
i) keeping the air temperature of the work room low enuugh to 


enable body heat to be dessipated by convection, 


ii) prevencing excessive humidity so as to assist body heat loss 
by evaporation, and 


iii) regulating the rate of air movement so that loss of body heat 
by convection is facilitated. 


ovatete 


a Son 


Fro . the foregoing discussiemm, it is cvidat that ventilation hag 
to perfo.m three functions - firstly to supply «afficient quantity of 
fregh .air, secondly to distribute the air satis ctorily throughout the 
-workroom and thirdly, .to.-maintain reasonable con itions of comfort for 
the operators, These functions are interrelated and are to be considereg 
-r, tHe dosign of factory buildings from the poi:.t of view of ventilation? 
_ Al though @very case has to be considered according to its own charasterish 
and conditions prevailing, the amount of ventilection required is ofteneg 
S0vermed chiefly by physical consideration for controlling air temperatuy 


_ air distribution and air velovity end depenc generally on the following 
factors: 


x 
-— 


i) sige (including heij:ht) and typo of room or building and ; 
its usuage, 7 


. 


ii) duration and type of occupants and their activities, 
iid) heat gains from sun, hot manufacturing process, machinery 


«Mt, and occupants, 
7 av) temperature conditions desired inside the building in 
~~ . relation to outside conditions prevailing, and 
; ‘ * 4 
oe e. us vw) the operation of the ventilating systen. ; 


8 16 5 “Vantilation Systems are divisible into two main groups, (i) natural 
ventilation and (ii) mechanical ventifation. Many times mechanical << 
wentilation is employed to augment the ventilation obtainod by natural mep 
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ural ventilation in buildings are” 
8 Pop maerted by the outside wind, i.e. wind action and 
‘Li} the “émperature difforonse of the air within and without the building 
“1.0. the thermal heed causing chim-ney effect. The force exerted by wind © 
strikes a building, " positive-pressure” is crcnted on the windward side 
of the building, and" negative pressure" on the leeward side, i.c. at 
the lee of the building, at the sides and over the roof immediately behind 
i . the windwaz@ wall. If adequate oponings, suitably placed in relation to 


= 2 tre e areas, are available, it should be possible to combine the 

 etfeots of ng wind pressures and move dir rapidly through and ~ 
Soe ste movement will be considerably diminished. It is, therefore, impor 
aa that such areas of low air movement should be eliminated by increasin; 


_ the proportion of offective ventilating openings in the wall and roof and ‘| 
% by Suitable orientation of the building in relation to the prevailing winds) 
~ Fa ~ 


we, 


i Thermal head sets up the usual convection currents with the movement 

Of warmed air upwards to leave openings in or near the roof, and be replaceg 

t cool air entering at a lower level. 
ie 
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Gross Ventilation: 


‘SieEn factory buildings where the widths are not large, good cross ventile 


ion can usually be obtained by the provision of large and suitably placed 


_windows or combinetion of windows and wall ventilators for the inflow and 
_outflew of air, Since the prime consideration designing buildings from point 
of view of ventilation is to provide reasonable conditions of thernal confort, 


_air movements will have to be sufficiently high during summer months to bring 


down the effective temperature of the factory environments. Considering the 


Se Vere Ps 


psychological principles involved in man*s reaction to hot weather, it is felt 


that air movements of 45 to 60 netres (150 to 200 ft.) per minute should be 


ei 


_ ained at to improve confort, 


Ares, of openings : 2 
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The method of calculation of ventilating area based on number of 
occupants does not have a sound basis for the following reasons. As pointed 
out earlier, the main considergtion in providing vontilation in an industrial 


_ building is to maintain conditions inside the work rooms which assist the 


neintenance of thermal equilibrium of th@body and also afford reasonable 
comfort to workers. The heat load from persons within the room ig generally . 
very gmall considering the heat gains from other sources such as sun, hot 
manu: acturing process s, machinery and lights and th refore, it is not sound 
to base the r te of vemtilation on the number of occ. pants, 


It is difficult to evolve a common standard whic: will be applicable 


to all cases. For factories where there is no excess ve heategain either 


due *o manufacturing area of 15% in arid regions and .5% in humia regions. 
It i: also a good working rulo that about half the ventilating area should 
be between floor lovel and a height of 2.25 moters (7' - 6% ) from the 
floor and so arranged that there will be passage of aix across all parts 
of the buildings The rest of the ventilating openings may be provided 
under the caves or at the glazing of tho roof, 


| Boofed Ventilation 


Cross ventilation by provision of windows ond wall ventilators 
is suitable only for narrow factory buildings or work places. In. large 
buildings roofed ventilation would be required. The most common means 
adopted for effedting ventilation through ventilating sreas in the roof 
is by natural ventilation induced by thermal head causing chimney effect, 
However, tho chimney effect is counteracted when the wind baows Straight 
against these roof openings. Such intorference can bo prevented by suitably 
altering the dosign of the vontilating openings in the case of pitched-roof 
end saw=-tooth-roofed buildings. In the case of monitor roofed buildings, 


} the ventilators in the glazings should be of opening and closing type so 


|} that the ventilators on the windward side can be kept closed to prevent 


direct draughts of air interfering with upward flow of air. 
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The following sketches show the modified type of roof ventilaters, 
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ous: + MODIFIED PITCHED ROOF MODIFIED SAW TOOTH ROOF 
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BF Wind action in any direotiens does not cause interference with chimne 
effect but Supplements ventilation by creating suction through wind jump, 


~Cuul Type Roef Ventilators: 

_ Natural extraction of*air from buildings can be obtained by the 
provisions of cewhktype roof ventilators also. The performance of the 
roof cowls depends en the difference between the temperature of the 
external and internal air, on the height of these ventilators above 
air intake, on the velocity of the external wind and on the cross-— 
sectional area of the ventilators. 
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An example of a modern roof eowl is tho Robertsor Ventilators shown 
in figure given in tho next page. As will be noted the circular wind bana 
around the ventilator causes a wind jump resultins in an upward draught 
of air from inside the building which Supplements the ventilation due to 
ciimney effooct depending on the height of the ventilator above the intake 
( pe@ings -n the s de walls. 
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type illustrated is car 


COWL TYPF ROOF VENTILAYOR 


Capacity of this ef ventilator for a 60 cm (24 in.) diameter cowl 


‘in relation to temperature difference, height of ventilatur above intake 
‘and wind veleetty is given by the equation:- 


Sa * Qe A(3.3 /5.91 B (ti - to) + 0.0035¥. 


Where Q is expressed in cu, metres/min., A is the cross—sec%ional 
area of the ventilator in sq. metres, H is’ height of the ventilator above 
the inlets in metres, ti and to are the internal and outside temperatures 
in oC,and V is the wind velocity in kilometres/hr. 


for lubricant so that i 
only at leng. intervals. 
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Daren 9S ROTATING TYPE COWL VENTILATOR 


NT Af ON 


; : 

Ventilation by natural means is not always practicable in which 
vent ‘lation by mechanical means is resorted to workrcoms or work places 

_ wher ventilating openings cennot be provided duc to their situation with 
respect to surrounding buildings or duc to the process carried on in then! 

and large buildings where natural meansfail to provide the nocessary 
ventilation, are cxamples where mechanical ventilstion would be necessary, 

_ Mechanical ventilation is brought about by either one or both of the | 


: 

_ following two methods: | 

r } ea | | 

i) Ventilation through windows or other openings owing to the suctigq. 
created by the exhaust air, and 


“ @ 
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ii Positive ventilation by means of a fan or blower. 


a3 
>. . Ventilation by this system oan be effected in tho case of narrow 
rooms.by providing cxhaust fans at suiteble intervals in one side wall 
_ and adequate inlet opeaings in the opposite wall. Care should be taken | 
_ to see that adequate inlet openings are provided so as to minimise draught. 
_ caused by high inlet velovities, and to avoid drop in efficiency of the 
System. The total inlet area should be at least threo times the total 
dise area of the fan. The exhaust fans should be provided with wind shiel, 
' on the outside of the wall so that wind pressure may not decrease their | 


| 
t ation: . 
| 
. 


_ a 


> 
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Aire Effective protection from wind can be given by having.the fans:to | 
discharge , ater nrotection at the top. The arrangements mentioned above ar 
_ showm dn the foliowing sketches: -~-' ~~ 
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SHORT DUCT WITH CAP 


_ efficiencys- They should, atthe same time, not restrict free discharge of | 


Teo 


_» Windows end other openings near the fans should be kept closed as 


etherwise fans will draw air supply from these openings and thus cause 


short circuiting which is a very common fault with this type of ventilati, 


Exnaust ventilation can be provided in larger workrooms by having 
& fan of adequate capacity extracting air from the interior of the reoms 
by means of suitably placed ducting, 


Exhaust ventilation is often used in combination with natural 
ventilation so as to effectively ventilate work rooms. where natural 
means alone will not be sufficient to provide adequate ventilation in 
o11 portions of the rooms, | 


Plenum Ventilation 


Compared with extraction system, plenum ventilation afford more 
complete control of atmospheric conditions insive the factory. Plenum 
system is useful where extraction syster cunnot be readily applied as 
in very large départments or workrooms. In this sy$tem of ventilation, 
air is f reed in o the building by means of 1 ec: ntrifugal or other type 
of press| re fan and is distributed through suit: »ly placed ducts. This 
s$stem his various advantages. The.supply sir «.1n be conditioned, if 
desired, before it is passed into the plenun ch. ber and ducts. The 
slight positive pressure set up with the buildin: prevents inward 
leakage of wArm or cold outside air. The volunc of air movement that 
tan be sotiup by plenum ventilation is many times more than what is 
possible by exhausting. Also better dilution of contamination and lower 
operator exposure can be achieved with a well designed supply systen than 
with cxhaust, since the supply can be directed to the important sources 
of contamination and good circulation is cffected without accessory 
equipment. Air supplied from supply inlets or the location of the supply 
should not be such as to disturb the air flow at local exhaust hoods, 
Ducting should be so designed and laid as to convey the air as directly 
asi possible at suitable velocities at the same time due regard to 
economy of material and power.’ Ducts should be smooth and as straight 
as possible, Sharp bends and sudden enlargements and contractions should 
beavoided. For changing the direction or dimensions of a duct, the angle 
between the sides and axis of the duct should never exceed 30° and pre- 


ferably be not more than 15°. 


The veloG@itics depend upon the nature of the installation and the 
extent. of quietness required. 


The air inlets should be designed and the discharge velocity should 
be such as to cause eddy currents and to renove " dead spaces", The air 
velocities should not be exmessive to the extent of interfering with the 
manufacturing process or of causing unpleasantness, but there should be 
currents of sufficient strength and variability so as to provide 4 pleasa: 
environment.. Good distribution is often achieved by using diffasers at 
the inlets. Another method of distribution used in industry with plenum 
pysten is to doliver air is obtained and nore distribution of the air 
caused. Excessive draughts can be avoided by the nozzles discharging air 
horizontally at a little height above tho hoads of the workers, 
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Better control of ventilation is obtaines by this system of ve 
lation, in wider buildings, by Supplying appropriate quantities of 

and at suitable velocities at hkbe required areas by plenum ducts an 
extracting the air into return ducts and sometimes recirculating th: 
air after properly mixing it with Coolcd fresh air, completely sati: 
ventilation can be obtained. In 4 combined supply and exhaust syst 
as preferable to provide slightly exce-s of exhaust, if there are at 
@ecuplied spaces and Slight excess of Supply, if there are-no such ' 


Ca 


~ Powerful mechanical roof ventilators of unit type are increasir 


being used for augmenting natural ventilation in buildings with larg 


¥ 8 or where the heat load is very heavy. When these are provide 
ait is important that the openings within their area of influence gho 


_ be Glosed to avoid short Circulating exhaust fans exercise very litt 
_ influence beyond & velocity contomm of about 15 n/min.(50ft,/On, ) 


which is just 4 short instance from the fan, 


The anount of Air Required: ! | a 


a) Bageg On Heat Gain: The amount of ventilation recuired can be cals 
lated om the basis of total heat gains from sun, not manufacturing p 
_ Machinery and occupants within the buildings, determining in advance 


temperature rise which would be acceptable, The volume of air requiz 


an removal of sensible heat gain (in kcl.per hour) can be Calculated 
from the formula. 


- 


Q-= Keat/hr, x. 0577 s B, Th, U,/ hr 
or Q= 1.08 x.Temp,. rig 
of 


Where Qis the Volume of air in cubic ne tres/min,. (or where Q is the 
volume of air in “cu.ft./min.) 


In majority of the cases, the sens°)1< heat load will for exceed 


latent heat 1 oad resul ting from moisture given off by occupants and p 
80 ti at the capacity of the ventilating equi »ment can be calculated i 
most cases on the basis of the above cquatic.. 


Though very little data exists on allow ble temperature rise yal) 


air change for comfort in summer months, the values given in Table VI 
serve a8 good rule of thumb, 


eced. 


TABLE VIII 


Allowable Tempersture—Rise Value 
Roof slevation in metres Rise in oC 


; 12 ( 40 feet ) 6.7. to 11.1 (12 to 20 oF) 
gs 9 ( 30 feet ) 4.4, to 6.7 (8 to 12 oF) 
’ 6 ( 20 feet ) 2.8. to 4.4 (5 to 8 oR) 


+S Conditions are limited to a) supply air outlets not more than 3 or 


4.5 metres above floor; b) Light or mediun heavy manufacturing operations 
and c). Freedom from radiant heat. 


‘ 


eh 


* Temperature rise = roof exist temperature - outdoor temperature. 


The above values refer mainly to roof exit. temperature rise and 
are not indicative of floor temperatures. Tho recommended maximm 
allowable temperature rise for an air stream as it leave the grills 


and reaches the working level is ‘.7 °C (3.0 °F), 

 b) Based on @dntaninants: “ Though general ventilation is not appropriate 
methods in dealing with toxic chemical contaminants arising out of . 
processes, this type of ventilation (dilution ventilation) is used 
generally to control contaminants such as tho vapours from less toxic 

' solvents. Phé amount of ventilation required for dilution can be deter- 
mined if tho amount of the contaminant escaping into the envi ronnent 

_ per hour and its toxicity is known. 


 « Soolsng of Supplied Airs 


_ he quantity of sir required for ventilstion as indicated above could 
_ be rediced, if the outside air is cooled before the air is discharged 
| into the building. Refrigeration is very expensive, however, evaporative 
7} cooling may be adopted with advantage particularly in agid regions where 
summers are dry with low et bulb temperatures, 


| CONTROL OF HEAT BXPOSURES: 

7 Besides providing good. general ventilation, it would be necessary in ~ 

many industrial situations to adopt other additional means for giving 
relief from heat to the workers. 


a 7 


The first obvious step for mitigating tho effects of heat is to 

feltai te the beat sources wherever possible or to segregate them, 

Some of the hot process equipment could be placed out of doors with 

only 4 protective roof. The location of furnaces in separate wings rather 

@ than in 4 large single building will simplify the problem of supplying air 

; 3  gonoral ventilation. These wings my have high roof to provide better 
st te effect for the removal of hot air over the furnace By 
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“Local Exhaust Ventilation: 
Another method of removing the heat from the source is by providing 
ventilated enclosures such as ganopy or exhaust hoods by which natural 
ohdgge column of heated air rises from a hot process environment. 
is will minimise the temperature rise in the space around the hot prox 
a a P 


. 


The insulation of furnaces and other heat prceducing equipment will 
not only reduce the amount of heat exposure but also result in the cons¢ 
Saving in fuel consumption. If all the hort produced by a process is 
Teleased into a work room and the heat production is constant, no amoun’ 
of insulation around the process will bring about reduction in heat exp 
insulation will be of velue only when heat produced has several 
avenues of escape, the dissipation into the wori:room being only one of 
these. In such cases, a combination of inslation and exhaust or gravi' 
ventilation will often be quite effective. 


ol a ats 


In some industries commonly referred to is " hot " industries, 

the frequency of very hot objects and surfnccs such as furnaces, ovens, 
furnace stacks, molten material, h&t ingots of metal, castings, and 
forgings is such that the major environnental heat load is in the 
for. of radiant heat which may be several tincs greater than the 
convective head load. No amount of ventilntion with or without air 
eepling will reduce the heat exposure since nir temperature has no 
Significant influence on the flow of radiant heat. The only effective 
control. is the direct one of decreasing the amount of radiant heat 
impinging on the exposed workers, This can bo accomplished by cither 
loycring. the surface *temp@rature of the hot equipment (by insulation 
or by watér cooling), or by. radiation shiclding. A shield is sinply 
- @ sheet’ df material, opeque to the infra-red waves ( or essentially so) 
: ad between a hot object such as furnace oni work surroundings. 

he shiedd should not contact the radiatin; surface and the presence 
ef a ventilated air space between the hot objcct and the shield to 
@void heating of the shielf by conduction ani to remove the heated 
air in between. Materials best suited for rsdiant hedét shields 
are those with surfaces that maint the high reflectiv@ties for 
\yadiant heat’ and low emissivities under plant conditions. Sheet 
‘uminium has these properties,. itis the most common material used 
‘for radiation shielding. 
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~ Roofs of ‘oarruge bea iron sheets or of asbestos cement sheets get 
heafed by sun in hot weather and act as content sourceg of heat, the 


“Major. portion of which is radiant heat, -Control of this type of heat 
+ €posure may be achieved by lowering the surface temperature of. the 
root by one or more of. the following methods. 


shia i): Insulating the ‘roof by heh tie a-layer of material of 


low conductivity, 


ii) Shiciding by the provision of a bak as roof of ceiling wif — 
‘sifficient. ‘air’ mpece.. ventilated to outside atmosphere, 


" «8 
a 


44): Whi te-waahing or white painting: the exterior surface of the at 


iv) Spraving of water intermittently over the roof to cool it 
‘ by evaporation. 
Openings and glazings in the walls and roof through which sun's 
rays could directly penetrate in summer should as far as practicable 
be screened. 


 Lbocal Rolict: 


In certain situations when a general reduction of heat exposure 
throughout the plant is not feasible and at the above methods such as 
exboust ventilation and radiation shielding have not brought down the 


thermal environment to a tolerable degree, relicf may be provided locally 
J 


-* 
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ieee, at the work-places by surrounding thc exposed workers with an 
neceopta le thermal environment by providing positive ventilation. 
The following threc 


methods may be Cmployed depending on the work 
situations: 


a) Providing a complete enclosure around the worker with a 
Separate ventilation in order to uaintain cooler working 
conditions. This mey be in the for 
room, small shelter booth, or ventilated crane cab, 


b) Surrounding tho.worker with a relatively 
& @irect supply of air introdueca at the 
over €@ small ares of the plant. 


¢) Directing a hich velocity air stean 
is capable of absorbing heat i.e. cithor its dry bulb is 

- Feasonsbly lower than the body temperature or ‘its humidity 
»dis'low enough to ‘allow evaporation of sweat, 


cool atmosphere by 
working levcl or 


‘- ri 


lethal Uae +) Sa 
habs “In certain operations, such as glass enamcling particularl 


_ require operation may reach 20 minutes. In such Situations, 
 ~protectis clothing and protective shielfs of heat reflecting type 
 ¢an be used for controlling heat exposures. Tho protective clothing 


| fe1t 


w% operator may be equipped with mitts, leggings, aprons, jackets, 
helacts,. is 9 arm sleeves according to Specific operations, 


, -~&, 


enough to permit free movement, and only those parts of the body 
- which are facing the hot. objects need be covered. 


F, Protective shields faced with aluminiun when interposed 

“4 botweon areas of high radiant heat exposure and workers have also 

_ proved sucecesful in many cases, © ' 
‘These 


or. ywooa and. then coverod with aluminiun foil of sufficient thick- 
dha gk withstand wear and tear. The shields, which augy be porthble 
fh. OF seni—portable according to the work situations, have sonetines 

j been preferred to use of blowers or fans and personal clothing, 


~-WQCAL, EXHAUST VENTILATION 


Local exiaust ventilation is one of the nost important methods 

of control of atmospheric contaminants, The principle is to creat 
_ & sufficient movement of air to withdraw contaninants at point of 
. ; 


hn of air-conditioned control 


at the worker when the air 


_ which one at temperature of 800°C (1472 °F) or higher and the time 


is Bary made of aluminized asbestos cloth usually backed up with 
other insulating material. Aluminised fibre glass, aluminised 
- cotton duck or aluminium sprayed asbestos have also proved effective, 


n€ protective clothing must not be very heavy and should be flexible 


shields consist of | wood frame backed with licht gauge metal __ 
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| y by dry 
_ process, the workers may bo required to work within reach of hot objects 
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rigin and convey then to a safe point for disposal. An exhaust 
onsists’ of four major parts: } 


1 Honds or enclosures near sourge of cuntamiuants at point 
of or. gim and “onvey tem a safe point for disposal. An exhaust 
ys tem ponsist: of four major vans Ag 


Hoods or enclosures near Source of contau nant, 
Ducting to connect hoods into eyssems 


we? « 


; Ny pore ae. to control than gases, vapours, 
: ots, and fumes. Dusty operations tend to project particles so 
nat ‘the: od st provide velocities sufficient to drew them into 
St syaten Exhaust hoods should enclose the process as - 
etely ¢ a8 possible or the hood should be located to take advantage 
dirs el effects of the dust flow. Dust removal systems 
y e higher air velocities and dusts of heavier gauge 
aes : designed for gases. Hoods or enclosures may be 
rm of hooths, canopios, lateral hoods, down drafts through 
f i12, ppenings: below the process: Or slot-type hoods. The object 


* 


gone of the ‘operators and ‘en minimun interference with processing, 


Ducts eonnect the hoodes to the central fan, distribute the 
air flow in direct proportion to the requirements of each inlet, 
‘and m@intain adequate pipe velocity to convcy the contaminant to 
the point of discharge. The system should be balanced so that 
@ach hood draws the proper amount of air. Areas of branch pipes 
and main ducts can becalcubated to five correct air velocities 
throvghout the systen. 


Material used for ducts must resist abrasive action of 
dust or corrosive effects of gases and vapours. Sharp turns 
in ducts take extra power and cause.a large pressure drop. 
Traps with clean-out gates should be provided at the bottom 
of vertival runs, and clean-out gates at rogular intervals on the 
bottom side of hortizontal runs, 
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is to remove the contaminants without drawing it through the breathing 
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he & capacity slightly higher than calculated 
rements to allow for leakage in the System, accumulation 
aei on fan blades, and similar difficnl ties, 


tad 


at 


re the contaminant is hot and has a natural tendency to 
esi © operation can be provided with an effective enclosure 
eh -» natu al draft ventilation is often satisfactory. 
0. ume high velocity exhaust systems can be used advant- 
Pa xtre ot contaminants disperscd by the use of portable 
Bow 
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table collection equipment for collection of the 


3 is essential in exhaust systous to avoid pollution 
Sir. The cquipment to be chosen will depend upon 
“of contaminant to be collected, the quantity of it and 


ree f efficiency required. Tho types of collecting 
nent commonly uscd are a) Dry type centrifugal collectors, 


rs, c) Blectro-static precipitators and 4) Fabric 
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Pi: YSIOLOGICAL ASPECTS OF MAN Al WOXK 


By 
P, N. SAUA* 


Tho oranch of seience that deals sith the physiological 
as xects o7 min at vork is kmown as ‘Work Physiology'. It sas 

a basic part, a branch of human diclogy, «id an applied part, 
Called ‘Industrial: Physiology’, ithe objective of Industrial 
‘Physiology is, through the apvlication of physiological research 
methods, to get useful information about vorkins conditions in 
industry, how they are today and how they cun ve improved in 
order to make work more human and confortable and to increase 
productivity without straining the workcr unduly, 


During muscular work physiological functions change from 
the resting level, licart rate, blood pressure, cardiae output, 
respiration, pulmonary ventilation, oxygen uptake, carbondioxide 
production, chemical composition of blood and urine, body tempe- 
rature, rate of perspiration, etc, increase: they come back to 
- resting level when tho werk stops, The veriod during which the 
work continues is known as "Work Cycle" and the period during 
which the physiological functions return to the resting level 
is kmown-as 'Recovery period’, 


By measuring one or more physiological variables during 
is activty, it is possible to determine in what degree the working 
 lgvel differs from tho resting level. This gives an estinate 
of the physiological stress experienced in performing 2 civen 
task, When the activity ceases, it is possible to follow the 
- yeturn of the same variables to the resting level and to dotermine 
the duration of the recovery period, at the enda@ which the 
individual has returnea to his pre-activity physiological equili- 
 briun, In or¢er tc evaluate total nhysiological expenditure, one 
nust consicer physiological reactions both during the work and 


during the recovery period. A conplete vork cycle includes 
t of recoverye 


_. physiological cost of work plus the physiological cos 
 - Bas? ~ Now Zet us review the major ‘Physiological factors! invo- 
-lved in muscular activity. 


RS: re piles Factors involved | Role played 
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+) Fueid | All the three classes of nutri-~ 

ents - carbohydrates, fat and 
protein provide energy for 
muscular york, Carbohydrate 
and fat are mostly used by the 
vorking muscle, while little 
protein is utilised directly 
as fuel, 


pK Deputy Director (Physiology), Central Labour Institute, 


Lt . Boinbay. 
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2) Respiratory 


a) Domand 
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ce) Supply 


~PFactors invol 


Quotiené (2...) 


ty Role of oxygen 


~~ <"y) Requirement 


- _ Role played 


Oxygen is uccs up and carbon- 
Gisxide is give: -ff during muscul, 
work. The rati. cf she amount of 
carbonuicxide -r duced and the anoy 
9f oxygon consumed i: kaswn as 
Respiratory uotient'. RQ of cary 
tydraéos is 1.9, fat 0.7 and prvtoi, 
is 9.8 ‘he RQ provices information 
about tho ameuns »f each foutstuff | 
utilized anc energy obtained therep; 
during puscular work, For a mixed 
lie@ 2) is 3.35 al rest, it fises 


duping work ena falls during recove 


Ofygen ks-necessary for normal lifa! 
and activity. The cclls of the body 


require oxygen for oxidative vroce.} 


sses frou which the energy is deriva 


During muscular york the demand of 
; 


oxygen increased as there is dong 
for more energy. . 


At rest the requirement of oxygen | 
varies from 150 to 250 ce. per min, 
During very hard work this need na; 
be increased to 10 times-cr nore, 


‘Then the supply of oxveon is adeqyih 
museul:.r vork is carried out without 
any fermnation of lactic acid in 
muscle (ncrobic process), But if 
the supply is inadequate, lactic api 
is formed in the muscles and goes 
ints circulation resulting in an 
inerease of lactic acid contcnt in | 
the blucd{anacrobie process). The 
estimation of lactic acid in blood 
during work and recovery gives an 


‘+jndication 2s to the stress of the 


muscular vork. 


Daring moderate and uniform exercissfm 
the intzke -f oxygen rises gradually 
in a minute or two it becomes Slnxth 
stationery anc remains at this lovey 
througnout the pori’d of oxorcise, § 
The oxygen intake ic egual to tho 
oxygen expenditure at this stato, 
which is know as ‘steady state', 


“Other bodily functions such as 


respiration, heart rate and lactic 
acid. production also maintain a 
atandy lovol. 
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ii) Ixyger debt 


_ 4) Ceréio-vasculer 
¥ | a ' 
# functions, 
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' a) Cardiac output 


a i) Stroke volunc 


ii) Heart rate 


») Blood pressure 


5) Respiration — 
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a) Bidal air 


—_— «Fore 


a ‘b) Pulmonary 
ventilation 
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Factors involved 


3e 


When work continucs with anacrobic 


process, the oxygen debt is incurred 
which is paic during the recovery 
period, The ability to run as oxygen 
debt will increase the vork capacity. 
Aceumulation of 7 gm. of lactic acid 
will create 1 lit. oxygen debt. 


The cardiovacculyr system comprising 
of heart and blood vessels pags a 
erucial role during muscular work, 


Volume of blocd expelled by the heart 
per minute is a product of heart rates 
& stroke volume, It inereasces during 


muscular work. 


~ 


Amount of blood pumped with each hea 
boat. It also inercased during musc- 
ular york. 


Tt increases during muscular work, 
fhe maxinum pulse as high as 200 per 
nine. or more has bec. observed during 
work, The recovery takes place as 
soon as tho vork stops. | 


Systolic and pulse pressure (difforence 


between systolic and diastolic) inere- 
nso with the workload. The change of 
diastolic pressure is insignificant. 


The purpose of respiration is te 
provide oxyger. for metabolism of the 
body cells and to elsininate garbon~ 
dioxide resulting from oxidation. It 
increases during muscular work. 


Amount of air exchanged in every fact 
of normal res»iration, It increases 
during muscular work, 


The volume of cir expired per minute, 
It is a product of 'tidalair' and 
'rospirntory rate', It is increased 
during muscular work in pro portion 

to the intensity of muscular activity. 
The inercase is brought about by 
inercasing both the 'tidal air’ and 
the 'reeniration'. The increasod 
pulmonary vontilation during work is 
due to the ineroasod demand of oxygon. 
Pulmonery vontilation as high as 100 
1t./min. is sufficient for noximl 
oxygen consunption. 
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Bedy tenperctars in health anc Jurdpf 
rest romnins fairly constant vitha 
nermil Llvctuation of not more than 
+1°C, Rody temperature increases 
during work and it is a function of 
rate of neotabolism in cool and confo 
tably worn clinate. 


Asurepont of work cutput: 


There ere ty principal nethodcs hike measurement of work output 
expreased in terme of cnorgy expendit 


1) Directe. etlorinetry ZA which th. hent srodu 1eed by the 
subject is messurec ‘tirecetly tu a Awrvin a lori 


2) Indirect o2 Lcmnotes n) The close-cirewit method ind(b) the 
Oscn capeueemernzc in -*hich the avbject'.: +:cpirayery exen-ng: 
(oxyeon Gonsiwptic:. nc ¢ rdon Gicxide ov suction) is determined ing 
iz usec 28 2 basis Pen CL, Gus nae OnOr<” oUt puts, 
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Dats Reaudscd: 1) Oxygen consun;tion during the vork and 
2) Caloric equivalent of oxygen. 


oie as imcm, tho calorific w:lu. cf ons Litre ax TEN 
ear. be obtainec. Tt viries Pee aecoe +. 3.047 Recgee Gece cn 
tho taverersanod stuirts burnt insico th. dvduy be supply enoxrcy Tox 


to perf waores of werk. 


; i) Bicyels; Erpwiater, 2) Prondcill, (3) Douglas Bas, 
init Vet), Seieironoter, (6) Respiratory 
as ; 3eeldeianoth Spironeter or any types viz. 
. to bok 3 Yr, 
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Factors influcneing 


it of ausquisr activit 


1) Inte 


a) Cardiovnscul:r reactions Bxoreise of varying intensities 
| dafluencec the pattern of cardio. 
v ; vosoular reactions, 


During cxzereise aerobie work capns 
city increages with incroasing 19, 
load and renokes maximun value at 
4 particular sorkload (naxinun 
oxygen urtai. oapacity). 


Bia 
) Hoart rate responses 
4 i 


“ Blooc lactic icid 
ees 2tration 


ia 
; 


i ve lig | ; ; 


o 2) Putnonery ventilation 


Blood lactic acid 
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fitness Py 
robic capecity » 
’ S e id 


increasing age. 


‘maximal york, 


Responses 


The maxinun oxygen uptake capacity 
Giminishes progressively 2fter 25 
to 30 years of 1c. 


Maxinun vulse rate declines with 
During sub-naxinal 
work pulsé rete is higher in older 
than in younger people at 2 given 
level of oxygen intake. 


Maximal pulnonary ventilation incfeases 
with increase in ave upto 30 years, 
thereaftcr the valuc declines. 


During perform nee of standard work 
its level in blood is how to be 
higher in older pe ple. 


The physiesl work «apacity (maxine} 
oxygen uptake) is increased with 
inzrease in body sizo for young healthy 
personas with nornal proportion between 
body weight and height. 


The adrobic mecity : is 25 to 30% 
Lower in wonan after puberty: before 
puberty it is nearly the same in both 
the sexes. 


At a given level of axygen uptake, 
the heart rate is higher in wonmbne 
Maxinun pulse rate is about the sane 
for males and fenules. During sub- 
the heart rate im womon 
is considerably higher then that of 
the nan. A workload that is easy for 
the nen my perhgps put a greater 
physical strain for the wOCKiite 


Mexinun pulmonary ventilation upto 
and including the age of 13 is almost 
the same in both the sexes: for 
adults, it is less in fenales. 


During 2 seeiho ard work yvonen show 
higher lactic acid value than bene 
But the maximun of; both the sexes 
is alnost the otmc upto the age 
of 25 ye2rs. 


For the same task, the maximum oxygen 
uptake is higher in persons with low 


physical fitness, 
/ é 


6) 


Responses 
For the same task, the sulse rate during work ig 
Slower in the nore physically fit subjects, but 
the relative acceleration (expressed in per cent 
of resting pulse) is greater in their case, 


Persons with high -physieal ‘fitness breath more 
economically than the ones with low physical 
fitness, 


Calorie requirement increases with the amount of 
work, Inadequate calorie intake reduces the . 
amount of work output, ie 


ra he i 7 
Umre be 
1) Heart rate The heart rato becomes more efficient with the i 
i? | training and while beating less frequently is a 
. avole to circulate more blood, s 
>) Stroke volume and Increased during musculer work 
- @ardiae output | E 
¢) Blood pressure During prolonged mi:cular effort there is a a 
PAee : progressive fall of systolie blood pressure in ee. 
“4 an untrained subject leading to é¢khaustion. = 
f : Training improves conditions, | i 
+ 
J 


4) scular 


: Improves by training, Heart rate and blood 
recovery process 


pressure of the better trained individual returm 
more quickly to the »re-work level, 


e) Rospiratory 
responses . 


It also bhanges during training 


Training improves the acrobic work capacity. 
and lectie acid Museular work with an adequate supply of oxygen 
in Blood. becomes @reater with training. Highor level of 
* ; work can be performed with little accumulation 
b, 1B: & of lactic acid. Training pregressively reduces 
ie the accumulation of lactic acid,in blood for 
, A oe the same task, 


f) Aerobic capacity 


Unfavourable environment, especially hot hunid 
condition and high surrounding temverature, 
imposes physiological load on ine individual 
which is in many cases longer tian that from 
thw workload he performs, If the total physio-~ 
logical load does not exceed optimun linits, 
the workload inereases with the increase in 
environmental load, 


Te 


Resp@ascs 


. Fi 


+H ed bl ‘ 

Cardiac output It inercases during work in hot environnent 
: +. scCause of the necessity of hvat dissipaticn 

fron the escre of Lic body and the consequent 


om " . Py - 
pad fh accolerstior ef the pulse rte, The stroke 
me Fae voluje is @isziisned. 


| ae 
4 pe ht 9 
a ok: gh cee & a . a2 
Pmewt rvto | At. hign tenpevienrc und humidity heart 
faa rate after oxerciss miy take longer periods 
ie 


‘4 


a" 

, . 
Aes: Ate 4 — an bi 

: Te buUrTG +, at mong rk toOVv Lt, 


Body beoner:turc When the host 2issio.tion mvehanisn of the 
| body dees not functicn properly, body tenp- 
i orature touds ts vizw dur ag work in hot 
> he envircucent. 


2 ‘ 
Work sutput Seasouil Pluctv..tic.w in :ark output are 
est Imow,' %0 exist in hoavy wrk performed in 


high tempers cure. The sequence is: 
Jinter<’ Spring nnd Autum & Suseer 


> £ 


Posture © indy.ce,snee of stonding posture during work 


RR coe td gor a longer poriod in aot environment is 
“7 ae } aes | difficult, Periphorsl blood vessels are 


Theres os ee profoundly dilated: nore blood gocs to the 
Oe _skinsand less is available for’ the internal 
; organs to ftnction. This explains why 
sone porsons experience dizzinoss on stand- 
ing for a longer exposure to heat. 


Clothing modifies ‘he cardiovaseular functions 
i = = it ° . . 
Factors Fes nonsitle tt short alo,iosl vrospomses to 
Pris ip e —_ . : - 
high tennroratuce | | 


Ve 1 ae Ua 

Toctors focpansibdle » - Resnonctes 

welch geSsporats 
‘Uster and salt . Tn hot environment man sveats nore, If the 
f f fluid loss dus to swont reuckce such om 
body so Ee extont rat it say Load to Achydration, the 
as ee body teuper:ture ond pulse rate greatly rise; 
a Lie guoject Fools zlcadily worse, reachec 
. as ae oxnaussion due to dehydration and eventuclly 
ee =i 2% a certain stege 2c U-y collapse. Under 
“i em, ae | certain eondition: of, temperature and 
“he RS hunidity and snuscules york the sweating 

ip mee) ie rate above 4 litres/nr, hos been observed,’ 
pedaca ae Tnoufficient g2lt intake fer 4 considerable 
Beeieeiys pte oe lengbkh of tive my lest t: hews.crtmps after 
me aap soveral days work in ht anviremuent, Salt 
| deficicncy orusoe yor s,yeieak perornance 
and less toleraace t- hente Salt and water 
ara, thercfcrc, beneficial. for wan working, 
in hot cnvisvnnent. 


** 
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Stee es ae 
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| a) He at neclinati- 
a2 52 ation 


ee 


Phvsiclcgical effects of Contin us 


It inereases with the jnercase of surroundin 


eonstantly shevs a fall. 


Zoobot 


Ability so adopt to heit is Lcossened by age, 


Wonen ure less tolerant te host thin nen, 
Under .tontidésl eanditions wonen prouuce 
lees sweat and therefure puysivlcogieally 
less efficient in their cvnporntive cooling Mm ~ 
mechanisa, |. = 


It is correlaic2 to. tulerarnce decause of 
moro officient cardivvascuiar and vasoneter 
system in the fit individusl:. 


Acclinatizati to aueit vuises the toleraneg 


to high tosieturo as well as te work 
output ard makes the subject more confortab] 
Aecliratiz:tion te high het increases the | 
‘ability to producé “wre cwent under the sang 
tenveraturs eunditions; t. oist heat, it 
modifies elreulatory functions 

In. nis tenpercture very hard work Lupesas 


exeessive physiclogical strain on the cardig 
vascular 2nd vasoneter systonus. Contanuoys | 
Meigs offer Eeuesiuie under sucheRendits 


> 


work in hot environnents 


tenperature, The werk perforued in hot 
hunid environacnt y ‘cduces nore strain on 
‘ho sysatens, 


Fox. tt SASS inteasity f ork tne puleo 
watG inercge@ss rith an nereise in the 


we woee's 
Test’ Pe a of re “1@ surt: unding environs an 


An incre: se in 25% 2 cost occurs with 
a rise 1 atibient tonmperature. 

The systclie blood pressure may cither 
rise or fall but the diastolic pressure 


Under worm dry conditions vac task way be 
performod with o slightly lowor oxygen 
uptake. 


Swont Icss ia gestect unics warg dry 
conditions, wre tiold enjuditions inpair 
evaporntive esuling sant tac body tenmper- 
ature rises appreeiabdly. 


ii 9. 
Phyuiclozicr effects of reneated work cycles in hot 
‘envaironnent on 
< A Gs 
Factors revponsibic Responses 
na > 
art rato At rest and during vork it increases with 
; i the increase of the surrounding tenperature. 
i" : - 
mererety tine Between the work cycles the recevery tine 
inercascd vith the nunber cf cyeles perfor- 


ae ned and with the temperature. If the 
recovery is not eounrloete, tue heart rate 
increases progressively .as the work cycles 
are reneated, the accwmulated strain | 
waa inereases with wore severe environnent 
ter se leading to physiological fatigue. 


Revggeyy at the fini] stage after the last 
hd workeyeie is complete only in a cooler 
ABP environient ; it will renin incomplete if 

the subject is not revoved fron heat exposure. - 

‘Longer. periods are necded fxr completo 
recovery as tie sorkeycles are repeated 
eee si): througueut the shift and os the environ- 
Re: +h ee nental conditions becone yarucre 


tt a ee , wets? * > wh. = te 


work and recovery 


) Cardiac cost Pho cardiac cost oi : 

1 a oer A. dnereasee with the repetition of workcycles 

1a and this increase peconc greater with more 
eS severe anvironmental conditions. f~ 


It is greatest whon high heat ance low 


Swest loss 
hunidity are sonbincd. In this cas, the 
er ‘evaporntive esoling is cfficicnt and thermal 
sper is oe recovery is nore rapid than ith high 
bots) eiea deeabt: : | 
ae) - as ~ h on “Fina : 
1ation s of jobs 


f 


ie “While evaluatinc the physiologic ; : 
orkf&oad on the job and the environment are to oe ecnsiderede ‘While 
xygen intake of energy oxpenditure estinstes the load of physical 
sctivity involved in jobs, pulse rate, skin tenverature, body . 
tenperoturc, sweat loss, ctc. dctornine te coubined cffect of the 
workload and the thermil stresse “York: intensity en be classificd 

n ail these physiological variables recorded during worke 


ble To Indian workers is 


al roquirerents of jobs, the 


e 
a 2 
ue) 
a 
4 
¢ 
aa 


J era oropgod. classification applica 
given on p2se¢ 22106 i 

a Evalu:tion of workload fron oxygen consuuption or eneréy 
expenditure is reasonably necurate and has been 1n xtensive 
usc, Work intensity can also bo evaluated by the curdiovascuLar 
canpniace, Whee -rate and blood prosctury. Fur industrial 
per’ sua, nos murenent 5f pulec rate sols t-, bo nost direct, 
sple and of en the caly nethod available 10r evaluating stress 
’ 4 cS es $ 


oi ve ety) 


a> Ea 
’ ’ 


. 


10. 


Evaluation of enrdi- Vaseulcr stress ean also ne nade froy the 
p@arcine cost of work and ecardine ocst of recovery, The cardiac cost 
pOf 1 ork is the total nuober of heart berits spent above the resting 

; in erd<c to pe.form the work, The eargiac cos: of rowovery is 
total. nu ser of heart beats above the resting esx occuring 
fen the ead of the work and return to the pre-ac ivity state, 
he total cardiac cost of perfornance is »thorefore, — to the 
Gardiae cost of work and the cardiac cost of recover). --It increases 

} the inerease of worl: intensity and environnental waren 


| - CLASSIFICATION OF JoBs 


» 


PHYSIOLOGICAL PHYSIOLOGICAL LOAD 


wernt: Vo: fod. - Very sxtrencly 
pH ery Mod, aaa Very Extrencly 
4401 Licht erent Jcavy peavy Reavy _Hoavy 
0, 1/ain. 60.35. 0.35- 0.70- 9 1.05- = 1. 40- 10.75 
: ta pie i 1 0470 1.05 1.40 1.75 
Ba, Keal/cin, Cte aee. 15- .°3.50—  S.25— 7.00- >38.75 | 
me: Pht 3450 5029 7.90 R75 
met Ss mm cement Samm 
art rate — , 28 ..'°<t 1OGn 125- 150- »1%5 
sats/nin.) - 100 125 0 175 
‘Sweating rate - = 180- 360- 5i0- F720 
(21 ‘hr. ) 60 54 720 
‘ aE : a 
Whe ter » C - — 37.20 ih <7 by iw Oe! ne a 
_ 1 ? : oy 50 ey ee 33600 


Recovery pulse rate: To measure the cardiac cost of work may 
| ways: Ce. industrial work. The recovery pulses 
jo valuable information as to the anount of stress experienced by 
dividuel during work, The onset of the fatigue can 21so be 
ated frou the heart rate responses during the recovery period, 


Bk nen who cannot recover to a “gatiafa actory level bol waae work-~ 
abs Will present increasingly higher physiolosiesl re epee meh 
ional workeycles are perforned and fatigue will accunulate be 6 
‘progresses. If fatigue is not too severe, it would conpie ely 
esr duxin- the interval between two shifts and the man will 
‘port for tho next shift with resting level of phys stologioa) 
@ more severe striin is reached, the interval sophie hift nie 
hot be long cnough to ensure conplote recovery and the whch e 
‘fatigue over days, weeks or ronths may occur, Ps is, thore cree 
tial to evaluate with reason2ble accuricy t  rocovore iam or 
Biological rest allewaneos for specific indu: 1 overations, 
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Evaluation of the worker: Tho evalustion of the workersis nade 
‘the doterninition of his physical work Capacity i.e, naxinun 
apacity ane othor associated physiological 
kloads and fror, the tolerance linit of an 


linitineg factor 


‘ 
; It is possible to rredict hoy long strenous cork ean he contin~ 
+ It depends on the nants ability to. trike ir 


oxygen during york, 
“on hie ability to 4ccunulate an “Fyzgen debt, : 
a Abie. es 


} 


Suppose a nan's DAxIoUN oxygen imtake is 4 L/min, and the 

inun oxygen debt is 15 litre, hoy long can he continuc in exercise 
living 5 L/nin.? The nan needs 9 L/min. and can take in only 4 L/nin, 
refore his deficit is 1 L/min, Sines the linit of hig credit 
he con keep on running for 15 ainutes, 
A man's Praficioney in sprintins 
) be explained on the basis of his 
mun oxygen debt that ho ean tole 
two athletes 4 & B, of the sane bedy size -and the same oxygen 


irenont. for the sano Specd in running, They differ in their 
un g@xygen intakes por minute and their 


jgon debts) is 15 litre, 


} 


ar long distance running may 
“°xiTUA oxygen intake jand tho 
rate, Let us Suppose that we 


ooxiaun oxygen debts, 
we hivo 3: 
Subject Maxinun @xyzen Maxinun Oxygen 
eon et Cbaees intake in Litros debt’ in Litres 
~ Wren ner Minute + 
b 15 
B We 5 | 10 


If these nen run at top speed for one minute, “'A' w11 have 
tres of Oxygen, ani 'B' 15 litres: thereforc, 'A! can run faster 
'B', ‘Suppose thet the-sane men ren for twenty minutes at their 
speed ; | | 


"£4 will have available i x i + 15 = 75 litres of oxygen 
- 'B' will have availablo > x 20) + 10 = 110 litres of oxygen, 
'B' will have nore oxygon ‘available! than ‘A! 


a 


» he will run 


Pactors deternininz the rate of oxyren intake 


\ 


Several factors uoternine the rate at which oxygen may be 
id to active tissws, and these must be properly co-ordinated 


reerated with tho work of tho muscles if tho body is to attain 


J 


hes efficiency, Four of these factors may be discussed 
OVet | ' 


12. 


1) Ventilation of the dungs: Lung ventilation ordinarily i 
proportionctely t» tho ineroise in the lates ne 
| ing tke partial prossure of oxygen in the alvcoler air nay be olightaneal 
increased, Sinco thr rate of the Passage cf oxygen into the blood it 
detertiined by tho )rossure of this G28 rather than by its porcentage 
hore oxygen will >t picked up by the blood, ’ si 


[Soe 2) Oxygen-carrying capacity of the blood; determined by the hong 


globin content of the diood. 
| ni ) Unloadin of oxyfen atthe tissues: The ox paci 

£ : oxygen capacity of 

hb the blood of people at sea level ranges between 18.5 ac per 100 ce, :: 
of blood, Usually about 5.5 ec. of oxygen per 100 ec. of blood are _ = 
_ taken by the tissues during a rest period, During activity this nay | 2 
_ be in¢reased by two or two and a half tines, — = 


| 4) "Minute-voluze" of the heart: Tho rate of blood flow through 
the bady a8 4 whole depends upon the anount of blood the heart punps: per | 

minute, As a rule, the blood output during exercise runs practically 
parallel with the consunption of oxygen, 


- 


Upver safe linit for continuous work s 


sate la ying lmuw these, the next attconpt would be to find out the 
‘upper s f¢ littit' cf physiological strain that can be sustained by the 
workers for continuous work in industry, day in and day out without any 
harnful effects on then. One will undoubtedly adnit thet it is neither 
desirable nor practicable for an individual to keep iin engaged for i: 4 g 
longer period in manutl work enploying his saxinun crpecity. 4 suitable @ 
'Sai sty margin' is nceded for the efficiecnt work of vnirious systens of 
the body, par ciculariy the cardio-vascular systoa,wh ch plays a crucial | 
“role during risculer work, Tho ssfety margin lies o. the lcvels suggestegm 


by Brody (1945) in his book *Bioenergotic and Growth‘ as follovs:- “Sie 


se 
re tae 
SS 
Nene * 


* - 
+. “*9 


their capacity | a 
to nan and. aninals # ~ 
of. work rdfional. 9 — 
be carried on day HR 


"Machines aro not usually rim more than 50% 0. 
and . sinilar safcty nuorgin should perhaps he allowec 
80-ma to avoid injury or wmtinely death, The problea 

isn is to @otermine the muxinun rato of work-that can 
ain and day out and still retain:-vigour to an ndvenced age", 

Studies carried out uptil now. have Cvnonstrated that 50% of 
oné's aerobic work capacity uight be ecnsidcred as ‘upper pernissible 
linit' of continuous work, Laboratory experinents have shown that a 
piise rate of about 130 beats per sinute correspond on an average __ 
50% of one's aercbvic work capacity. The 50 per cent ovel also applies 
to other physiolcgical functions, such as cardine output otc. 


a1 fatisuc and rest nause 


Physioldagic 


spaeterised by ‘the gradual decroucnt of work per- 


Fatiguc is ei onl eae 
fornance Betectoa by verious factors viz, physical, physiological and 

Ii is manifested by cridual inervase in physiological @ 

t 402 f 


psychological. grad 
strain os the work of the day progresses. 


Tot Td, 


13. 


Enportance of rest pause in industry 


a During work in & hot environtient, the body gains heat due to 

rk and external environrent. These two factors put a lot of thernal 

ress on hunan beings. A continuous work in such an environmatt nay 
d to exhaustion, if sufficient cooling of tho body is not possible. 

Ris also leads to lower cfficieney- and reduced productivity, Under 

,circwnstances a rest pause is ossential for tho workers to fcovorrr 

exhaustion as well as to increase efficiency and productivity. 


. 


toi ~~ «Basis of rest pause 

~. The work and the environment »roduce physiclegical strain in the 
orkor atfecting Work. perfornafés., Intermittent rest pauses in between 
ork cycles are. necessary to reduce ‘the physiclicrical strain and to 
Ping tho worker back to pre-work level as fer as possible. This helés 
in reswze work with fresh energy ané full efficiency, 


Rost allowance in cnergebic work 


According to a Gervan Physiolesist (Lehnann), 4800 Keal.-per 

¢ hours represents the upper permissible linit, and about 250 -'work'! 
pal, per hour or very nocrly 4 'work' Keal per nin, +1 Keal. for 
esting metabolisn represent u»per linits for noro sustained work, 
ased on these figures, Spitzer (one 6f Lehmann's co-workers) has 
erived at the following fornula to calculate rest allowance for . 
orkers engaged in energetic heavy work. ae 


(Keal/nin. 4) ~ ins 


Rest allowance per cent » == n 


Ving lower bedy weights and low physical fitness standard, In their 


of inprovenent 


! w stress and fatigue - evalmtion 
Reertre: f° 2: Pal ae ee, | lis ; ey fe 
pr “Whe deeréase in the stress upon the workers and consequently the 
i cher efficiency an@ uordle in the plant usay be achieved as follows: 
per 1) Reducing energetic worklon- by nartial nochanisation 
% 2) Reducing the heat load by better ventilation or screening 
3 Naghises’ and toolg can be designed for naxinuo efficiency 
°° Stes pind arcrtyotoibgical .nvsts | 
4) The workers cin be c1osen on the basis 
gical fitness ir specific tasks. 
5) Provision of air-conditioned rest aress ee. 
6) Adequate rest poriods by adjustnont of work re 
7) Organising workers team - nore workers to be added if the 
workiced in 1. tean is considored very | Wy a. 
8) Cony onsatin,;, for sweat loss by adequate int pies ee 
thar; should be casy access -f cole orincin wa er -elvcse 
to.tue workplace, 


of their physioclo- 


14. 


lacenent and supervision Jf workers 


'- We have already Imow that the capacity ts perfovn tnienatiie wid a 
F ne tp on the physical fitness of the individual and on his eo 
- training for the specific activity in which he is involved, Even when 
' studying nen who appear ‘to be thoroughly adapted to their work and to 
__ work environient, wido differences are found anong individuals. Even 
- ina fairly honogeneous group of yaupgg men, very great difference are 
_*observed in the individual capacity for physienl sorformanee. It is 
knowm that training increases their capacity for work, but that anong § 
~ trainee subjects narked differences in working efficiency still persigt 
In 2 group work, when those who are physically unfit for a given job are 
elininated, the remaining group will have a higher efficiency at a lowerm . 
' physiological cost, Frequently, the renoval of those who are physically @ 
ett for a particular job will have a beneficial effect on. the morale 
of the groupras a whole, because ons nust renember that aaman who is 
: e:.sily favigued hy his job blanes the j2b rather than. his own inadequapy = 
| 
F 


t 
> 4 
4 ‘ 
> 
@ 


- and thus influences the attitude of his co-workers. The workers eanaci. | | 
: ties do not renain static, but are susceptible to changes brought about } 
_ by aging, illness and mental or enotional problems. It is, therefore, | 


necessary periodically to reeevaluate the physical capacity of the ’~ 


me 


workers with a nt re-arrengeuent of the workload, ‘ 

A young, healthy steol worker of 25 yoars in not the nane man at 55 year : 

and probably not capable of doing the same work without paying an. 4 
_exgessive physiologtoal cost. ere : 


we Individual tolerance to heat should be deternined by studying the) 7 
_ physiological reactions in atnospheres comparable to those encountered @ 
_ 4n hot industrial situations. 'Heat-intolerant' individual as detectog & 
| by exoossive increases in pulse rate and body tenperature, should not | 
be enployed in hot jobs. 

& ... The stabilizing of ‘the working population in one job for long @ 
-pericds of tinc, as is operative in’ our society today, has got certain @ 
sadvantages. The forenost anong the dis-advantages is the aging 
factor. Quite often, elder cnployoés are not doubt pricéless”bvecause | 
‘of their skill, their carefulness and their. stability: many light jobs @ 
ean be done successfully.and effioiontly by workors-in the 50 to 65 ag mm 

groups, but for noderate and heavy tasks, conbined with the stresses, | 
ae in the case of the workers in heat and chenical eaposure, they my 
“perhaps not be suitable to continue in their job for long periods of 
tine, The recovery takes longer. time with advancing age and signs 
of accumilated strain can’ bo detoctet cleurly in. -the-«case of elder 


| 


workers, if the work is repented. 

The heavy task should be cutrusted to the young and extrenely i 
fit. As those men become older, thoy should be replaced by. younger 
‘Man and given easior jobs. | | 
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P ni and Execution of Occy ational 
Health Studies, 


By 
Dr. S.S,Ramaswamy* 


3: Extent of prevalence of typical diseases/disorders s6 
7 80 a@s to focus attention on importance of control measures. 


a ae Correlate the incidence of such diseases/disorders with 
s PMB _ the concentration of pollutants, so as to arrive at the 
critical level to which control is to be effected(otherwise 
$a? total control will be too costly), 
Se To identify the preventive control measures needed, 


| May Mul t@-disciplinary: 
Diagnosis has to depend not only on clinical symptoms/ 
manifestations, but also On changes in metabolic functions, functions 
of-systems such as respiratory, cardiovascular and CNS, Besides, 
at times the loss in performance capacity may also have to be evaluated, 
Simultaneously, the environmental concentrations (of pollutants) 7 
under which these changes occur, are also to be monitored, when we 
went to establisii a cause-effect relationship. Hence, the , 
disciplines industrial medicine, hygiene, physio?ogy and psychology 
are all to work in a team. 


‘Leview of Current Literature 

yey he health hazards associated with each industry/process it 
Blready know. A critical study of the current 1 terature will enable 
one to know the bodily Pesponses to be expected wider such exposures, 
éid also the sensitivity of the parameters. This will help in 


identifying the parameters to be studied in the particular project, 


Pamiliarisation with the Experimental Technigues- 
‘Accuracy of the Technigues- 

The technical assistants taking part in the study should first 
"Deputy Director General, Factory Advice Service & Labouw Instts., 


Sion, Bombay-400 022, 
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ot all try all the Sampling and analytical te. chniques to be used 
80 that they €an discharge their dutics w 
- ; 


fie be They should also evaluato the Sensitivity as well as the 
“eae of the measurements. 


ith confidence, 


i The sampling hocations Should be decided considering the 
Pts potential, Sampling frequency should be decided depending 
_ on the process, (Intermittent or continuous ). 
during the shift shoukd be such that a time wei 
_ be worked out, 


_ days. 
Sampling with personal Samplers 


ye When the symptoms are to be as 


The number of samples 


ghted average could ; 
Sampling is, preferably, to be repeated @n a‘number of 


~ 


| sociated with the exposure, 
"personal Samplers are useful. 


Bi ological sampling 
wart 3° ' 
a; 


Pas: Mostly urine and blood samples are taken. 


By! - Urine Samples- It is better if the collection in the 


- blader during given time intervals is made (say for 1 hour, 2 hours 


etc. iv Pre-exposure - Samples may be collected for 1 hour before 


the commencement of the shift. Postexposure sa:.ples may be collected 


during the 1 st 2 hours of the shift. . : Sj 
| ee 
Be .Noriially grab samples are also taken. But t!]. se are only : 


be Im such cases connection for specific ,-ravity of urine 
4: BI od samples: should be taken at the same time as urine 


} Clinical Examination should be carefully done covering all 
_ the relevant systems. lids echoes 


-* r? Psychological tests: 


Appropriate psychological tests such as memory tests, 


~ 


will _ —s 


- 


tests for. neuromuscular coordination, steadiness tesis, critical 


ae 


Plickor, Fusion tests are all to be carried depending on the exposure 4 


hazards. (Repeat observations are necessary) 
Contd, 


a 


cal Tests 

Static and dynamic Pulmonary Function Tests are the commonly 
| physiological moasuromen ts. Sometimes detailed work capacity 
-ements are also made. 


ng of norms 
If human beings are exactly similar to each othcr in their 
al bodily functions and in the changes in them under stressful 
ations, then it is enough to study only a few subjects for the 
208e of establishing norms, But, unfortunately, even in such 
Le biological functions as heart rate, respiratory rate and 
: temperature, there is considerable variation from ‘adividual 
ndiv’ iual » Since these functions are influenced by many factors 
h as age, sex, staturé, nutritional status, state of physical training 
‘the environmer tal conditions in which they normally live. In 


of this, in any endeavour to establish norms, the s :ple size is 


ided after taking into consideration the existance of hese factors. 
AR the pulmonary functions of a population of uverage 

ness will be affected by age, height and Sex. If for establishing 
relation between age anid physical fitness, it is neccssary to 

dy at least 4 distinct age groups spread over a wide range and in 

b age group there should be at least 6 otherwise comparable 
ividvals, we need 24 subjects. Then we should have 4 height 

ups and 2 sex groups. Thus, the overall /¥Saazrement will 


ic out to bo 6x 4x4xX2 = 192 
“pointing the cause-effect relationship: 


The many changes in the normal physiological functions 
workers, need not be entirely due to occupational 


t may be observed in 


ses. For example in many indus trial situations, the pulmonary. 


etions are impaired due to inhalation of some kinds of toxic dust 


chemical vapours. Due to exposure to chemicals like Benzene 


cs, the haemoglobin content of blood may be reduced.But similar 


occur even due to natural causes like ageing, poor 


1 aah cal 
ritional status ctc. 


Similarly hearing impairment results from 
Contd, 


@xposure to noise and the eyesight is impaired due to exposure 

to abnormal lighting conditions, but such impairments can also 

be, to some extent, due to natural factors. The aim of the 

statistical design of any Study is to eliminate the effect of 

these other influencing factors and Pin point the effect due to | 
the particular factor being studied. Even when all these other facto 
are thus controlled or accounted for, there is the possibility that 

the observed’ effect may be either due to random chances or may 
actually arise due to the factor undcr Study. This can be decideqa @ 


ty adopting appropriate Statistical treatment, 


Longirudina® and cross sectional Studics: 
LL ET ETI ar 


By ‘longitudinal studies! it is meant that the same group 
of subjects aro studied before they work under the stressful Si tua~ 
- tions and again after the situations are over. The advantage hero 
is that the number of subjects can be minimal, since the subjects 
from their own controls and thus all other influencing factors 
are eliminated. In the cross sectional studies, we choose two 
otherwise comparable groups (i.e. matched for age, sex, s0cio- 
| economic status and region), one of which is exposed to the 
hazards (experimental group) and the other is not (control group), 
In the Industrial situations, the effects are not always acute 
but are chronic and cumulative. Some effects may be noticeable only § 
. after a number of years, Hence, quite often, it is not possi ble 
to adopt the' longitudinal technigques'. Only cross sectional 


studies are to be undertaken, 


Statistical treatment of Data: 
Mean and Standard Deviation 


The difference in the responses among two groups of subjects © 


or wih two situations, can be judged from the mean valucs for the i 


responses recorded, in respect of each group or situation..The 'mean! | 


is the arithmetic average of values. 
veriation within the groups themselves, then t 
moans (af meagre), Will not reflect any simificant 


Con td, eree 


But if there is a wide individua} 
he difference between tham 


change. Hence i 


FP D  m- 


ie 5: 279 CMT be 
eh iia a 


- 5 - 


or comparison of the mean responses, it is necessary to work out 


the ‘Standard Deviation! of the mean first, The Standard Deviation 


is the Square root of the mean of Squares of the differences between 


the individual yalues and the mcan for the group of values, 


as vite x 


In a normal distribution, 95% of the values will fall 
between (Mean- 2 SD) and (Mean + 2 SD), 

: Normally, if a large randum sample (n) is sclected for 
ptucy, it can be taken that the mean value for such a sample will 


Fopresent the mean for the entire population from which the Sample 


is drawn. In such a casc, +7. the standard deviation S is divided 
by 7 4 eer it gives the standard orror SE which is u measure of 
the sampling. varjation,.. 


Correlation Coefficient 


Then there is a cause-effect relationship, the extent 

of correlation between the two should be established, For instance, 
due to exposure to noise, hearing acuity- is affected. If this is 
a general effect, then the percentage of people with noise induced 
jeafness, should increase with the increase in noise levels,. Or in 
>ther words, there should be a seh positive correlation between 

the two. | 


The existence of a correlation can be ascertained by 


btting the values on & graph paper, 


The correlation coefficicnt: 


(x-x)(y -y) 
Sx Sy 


Contd. eee 


T coh eal 
Bee 


ae 


=o 


The correlation may be either positive or negative. 4 
Significance of difference of means: (t' test for small samples) | 


The improvement in the environmental conditions or in ,the 
_ physiological responses duc to a control measurc, can be Sonei dered 
to be there, only if the differences between the mean values for 
i Cnvirce mental ‘:ondition or the physiological ~-csponse, before 
. and after the implementation of the control mCasulc, are sigmificantly © 
different. This can be verified by applying 't' test, 
Bae. For this the differences between paired samples should 
@ worked out. The next step will be to find out the Standard Devi- 
ation and Standard Brror of these differences, 


i Mean of the differences 


ee Standard errcr of the differences. 
‘ eae yA «Then by referring to-'t' tables, the probability of the 


' differences arising due to random causes can be read, If the probabijg 
‘is low, then the differences observed are really duc to the control 
‘Measures, © Ee ‘- 


yh ae « 


“Tabulation of results:. 


see Me i ~The tabulation should be Pega /such a way as to elicit 


. =? 


“pore informationregarding cach of the influencing factors. This is 


more so in respect of cross sectional studics., 


ay 


mere eet l Values of Pulmonary Functions in Foundry Workerg’ 


Bxposvure duration 
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REFRESHER COURSE ON OCCUPATIONAL HEALTH 


Central labour Institute a 
Sion, Bombay 22, 


ANDUSTRIAL BURS & THEIR AEHABILIT ATION 


By . . 
Dr. M. H. Ke shwani i1.S, 


4 ¥n is 


The ability to control and use fire distinguishes man from all 
other animals. Since the use of Sire, both in the home and in industry 
is so wide-spread, ons would expecs, anc in fact there occur, many j 
accidents. Many of theso accidents could be avoided. ; 

i 
' 


Data is not available on the total number of burns accidents in the 
country, In Bombay City, approximatoly 3000 burns patients are admitted 
in the large public hosoitals. On an average, 500 = 600 persons die of 
burns each year in this city alone. The cost of treatment is enormous. 
But the total suffering caused and the lifelong deformities thnt 
renin, cannot be moasured in menctary terms. 


A survey carried out by us a fow years ago, showed that. approxt~ ~- 
mately 74% of burns accidents occurred at home and only 26% at the 
place of work; 79% occurred in women and children; 93.5% were accidental 


5.5% suicidal and 1.0% homicidal, 


Qn the workplace burns, 34.5% were due to chomicals, 32.5% dua to 
stean and hot liquids and only 14.2% were duc to stows, blolamps, etc. - 
Impersonal factors predisposed to 62.2% of these accidents. Roughly 
one third of these were duc to lack of safeguards, one fifth to 
defective equipment and one sixth were due to slippery floors and poor 
plant layout. Industrial burns occurred nost+ commonly in the Metal & 
Steel, Pharmaceutical & Textile industries in this city. ; 


‘Gurprisingly, burns accitents occurred nore often in units either 
-with a work force of less than 50 workers or over 800 omployces. 
Workers betwoen the ages of 15 ~35 years were most commonly affected. 
The workers skill of his length of service were not significant. 


A brief review of the current mthods of evaluating and. treating | 
burns will be mado. ie 
,  idoaae tnends dn the rescarch on burns will be presentede 


Rehabilitation cannot be cigorced fron prévention of burns accidents. 
Both these aspocts will be “iscussec. “+. 
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PERSONNEL DECOM AMINATION 


This vrite uo is meant as 2 guide to the medicel 
efficers in the immediate managemcrt of n-rsons ceontamineted 
with radioactive materials, 


tee Tecontamineticn is defined «7 "removal of undesired 


_ Giepersed radicactive meterisl fre persernsl, instruments, 
ce rooms, eauipment: etc." The physiciur vill come inte it) 
e _ pictur: only when personnel are te he 7 contamineted.In most 
a cares the merson vill come te th: ooysiciun .fter preliminary 
ie: decontamination hae been carviad ont by the erlth Prycicist. 
= Cocasionally the physiciar may have to see the patient without 
| preliminery ézccntamination der. by the Nealth Physicist, «fe, — 
in life endangering emergenci-s. : 
aS ; 
2.  Precedirss at necident site. 5 
221 Tf radioactive: contumim:ticr is » problem, the Ps 
physician should don & gown, overalls, i cCevars, reapir.ter 4 
ard nse rubter gloves turing t= tine of smergeney first cide 
2.2 wajor injuries such es ert-ricl plauding, broken hones 3 
‘or scute exposure te toxie feces, “oi gh ooourring in e : 
radic active eres, must be hencled vrccptly ane houLd heave 
prececenoce cver decortuminaticn. igvever, vVitveat ond nceerciE 
7 the life of the individusl, preceuticn should be takon bu ; 
- eis iso syreead of contarinarion *- firet oid AY “edierl 
‘3 facilitics. ixanples of this sreeunti ns are-(e) edminictoring 
Bs | firs.~2id 2% or nae ene sozn: of inju:y rether ther st the 


‘ Pig. ee , oe ‘ baie 5 ad 
firat aid atation. (bh) removine potst ally econ yinat 


4 clothing and covering the vista: with DDC. 


a. * 
cam? 
é 
an 
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a *y 
‘ 
< 
es 


“ash vounced area vith laree anount of water. 
Snrand cut eages SC Ef 70 fluc the oun soll ene 
“Lendin .: 

 & Light tourniquet may ve arnlie’ bo restric’. 
venous flo: wishoul reatricting arterial flat These 
s cédures are »erformes to limit tve ehsorntion of 
radiocetive meterial fron, the ron". 


Gerry ont other mef sures as the situation may 


damend. 
Be 'rarsnort. 
Contanin:ted natierts me: wv to ho trensnortec 


hy ambulance or othe: vehicles. kransvorvation vehicle 


m 


shovld be orotected hy vlestic s'evts. 


i. 
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be Necontamination. Procedures. 


Bade 
ae 


suitable survey 
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4.1 “onitor the susnecte’! area ov 


meters ard recora oll readings. O511 on the hely of the 


hecltt ohysicist for monitorin: if necess’’'s “ines from 


bod surfeces on filter pener discs ani on cotton tinped 


gvabs fron mres, ear cerals, mouth anc conjunctival surfzce 
sroule be tecen ana oluced in g27ar: ts [nvelled envelo res 


for fucure studve 

>i | | 

PRE 4.2 Renove contaminate? clothine ci refully and deposit 
; 

then in waste ?rurs roserve! Zor them, °* not done already. 

A.3 Nonitor tha tndividuel From he: 4 to foot arc 


P 
determine the «rea of hishest sontaminat Lone Jecontamineto 


the erea of highest contamination first according to 


procedure “aid dorn beloy. If ters is sensraliseti contre 
mination of the body with lov levcls of ectivity, a shower 
is recom-endeds Do not recomrend « shover if there ar: 


spotty ureas of hizh levels cf consnnins*ion. 


£ ef ash thorourhly for 2-3 mirutes by the cloc' 
using soap and mlenty of tap ‘et:r. ‘tinse comnletel, unc 
ravect nrocedure at least 3 times. If there is an Aassociatec 
goune z*ic’ is not con.aminntec, cover it vith steril> 
Oressins before procee@ine sith scin decontamination takine 
“extreme cere to keeo radioactivity. from being 7eashed into the 
. “sound... To not use highly alxaline soaps or o7eenite solvents. 
+ -fitve special ermhacis to cleanin= of fin-or nails, tac neils, 
ERaL “nestrils, scaln, ear end body falds. 


Monitor aguin. 


\bBeu'in Tf activity 42 still ~rerert, serud sarts ~tth nail 
brust wsin~ soan end yater fer *t lezst ©-i0 mirutec, wxert 
only licst creseure on brush, co not rrese ca hard that 
bristles are vent out of shape und see treat akin in not 
abraded. “his nrocecure shouls bo renectes 20 least three 
times. inse off and discard brivk end toils in vuste crume 

ive ere ii 
bs See) ieee ‘onitor arain. If tere is ne decrease in the 
2 } - fe 
 *  ——-Yevele of racioactivity proceed it5 the sarsecuent stans. 
1 hie en be ‘ 
4b Sontaminetion of eyes, "0s Pre mouth is deat 
« nee bm . nee 
handled by irriretion with covious enounts oF seater or nore) 
seline. To not use ve Cups. teciouctive material sticking 
co. . : 
Bs) to nasel or scaly hair ean be removes by snionin tnese off 
‘Be * 
ae 
ne 
; 


tae > yon Ne 
a ae a 


a? - Qe. 
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ee 
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by fine scissozs. Sve all used solutions in separcte 
labelled bottles for future 23e. 

If simple. soap anc water are not sufficient 
to remove contamination, Itecial metericls oan Le used. 
These are 1% Citric acid solution, “ITA, Titanium Siesias 


for fission trnaducts and notessitm vormangenate for plutonium. 


Seve all samples of urine, stools, vomitus etc. if 


MELAS Shae 


five fresh non-contauirated clothing an2 


ap ee 
C6 32% (35) ae 


reassurance to the patient. 
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Care of weunds. 


— 


search carefully for smi1l cuts and cthear breaches 
in the skin surfacs, since radionucieines can be absorbed by 
this revte. Decontaminate such lesions by repented 5 minute 
weenings with cold water or normal ssline. “arm water, 
complexing or chelating agents mav enhance abrorntion and 
gener.tly she:ld be «voided. 

Genoral eurgieal princivles of asepsis, debridement 
of m.oreviec and severely demaged tissuc, restoretion of tissue 
continuity sna treatment of stock and infeesion anvly in these 
sizuetione. Decontamination can bo combined with azepsis vy 
soruboing tha skin with detergents end more frequent washings 
“ith weter. Sometimes shaving may rpiely remove ths bulk <7? 
the o:ntaminant. Care should be takir that contaminancs on 


the skin er: not carried inte the vound. 


uh MCRD ge 
* 2 ” a 


ie éfter decontaminatine the skin, irrigate the 
wound thoroughly with normal ssline to ‘emove any foreign 


materisl. 


Weerotic and devitaliced ties.» must bo 2 .2zoved 


a - s fa F 
“8 i 
“enn t cap tae: “| 
Ae | 
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removed surgicallys All such tissue ms, be saved for 


‘ > , 
> 


Ie - 
oo) 


analysis in suiteble lebcllec conteiner.. Pxtont of 
cebridment will depen? unon the evel of activity, radio~ 

s nucleide eet Eont. its metabolism and toxi> effects and the 
age of the natient. Use only the minimum esrentiel 
instruments fer surgical procetures. All linen, instroments 
and other mterials used for # particular individual should 
be depositec in 4 separate container after use ana marked 


‘red inactive waste". 


Bie anatret ing ~ounds by svlinters oz alivers in the 
skin noed to be removed promptly so prevent absorption of 
radioactive materiel in the bedy. “en the radioactive 


concazinant is suspected to be either sn alpha -nitter likes ce 


plutonium or | bone seeker the removal ct such splinters at 
. i 
should be a5 complste us possible. 9 
6 Special situations. me 
| » 
” 6.1 Eee with Siss: . products, Titanium = 
7 aa t X .o* “wail ath * : 1 i he a 
Be to dioxide miy- 88 A paste meds by sheoking powder 
ie into the ue ee sik intil a good paste is formed. Run tap wate: ry 
hess Sass? |) eran ie 
pe over! har a oc uy to keep the naste vet ans apy ly thie 
fier. iat ~ e * 
i lether ee a Six Dereces: specizlly nround the finger neils for = 
cS 


& ints of two minutes. Rinse off and ween sith soap and 


water and scrub with a brush. If any vaste is left under 


- . wom 6 ~-s “~ . « 
<9 # ta ; : ‘7. 
wh lla Alcliethis Niig ARE cs. IG 
4 eee | 5 2s » 


nails after washing, it will form 7 rather har? erke 
which is difficult to remove. 


6.2 For skin conteminati.o with Tlutcniom, sirst 


‘ 


iis. 2 ag 


try routine »vrocedures. If activity persists, mix an equal 
volume cf a saturated solution of Potassium permargnate 
(6.4 ¢m/100 wl.) with 1% 4,80, 


acid solution over wet hands. Rub entire surface lightly ~- 


solution and pour this weak 


with a hind brush. Use woter and rinse off. Do not 
continue this prccedure fcr more thon tye minutes. The 
skin vill be stained a deop bro:m. “o rmarove the stain 
uex ea freshly prepared 5% sodium scia sulphite eclution in 
sam? way as shove, using hand bruvh ond ator for two 


minures. Do not use KMnO, for decont* ination of the seabp. 


4 
This procedure can be rep ited several times 
yithout appreciable harm to skin if ech washing is 
limited to to minutes. 
Roowes faee, neck, eors ote. the solutions 
may be applic’ with cotton. 

Tf face or head is contazinited there is a 
probability of inhilation ana/or ingestion of scluble or 
insoluble plutonium compounds. “tyes and nasal cavities 
ar mouth should be irrigated with rater or normal saline. 

If ingestion is suapested mild saline cathartic 


(magnesium sulphat2) may be given for 1-2 days, 
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Radaium ic hezardous beenuse of tae dengor ef petersior 
of long lived “lpho eritting neeleides in the dotty. If 
redim ingestion is suspected gastric lavage with 19% magne- 
sium sulnhate solution should Se done cs soon &8 possible. ; 
Thig rf be followed by taily pr reine vith meenesiun sulphate 
be oremete exereticn of radiums 2 


Records. 
Tt is inperstive thes the folle-irg information is 


rscorte? in the pstient's ease recor’. 
by . Py s . wf. . 
si Nene, Age, Sex, Division/Section. 
bd. wor did the contaminiticn taro plete 


c. “yne of contamination (Alph:., Beta, Gemma, 
recionuoleiae, fissier product te.) 


4. bevel of contaminetion ("pe cr Ape) 

a. VLacontirinstion *cAsure sdopced. 

f. Sontorinetion ievcls if env after 
ceconrtamination 3235 Deen eurricd Out. 


ge Advices Elven 4c the ptisnt. 
Tt ic necessary thst tua typ: .7é coprer OF contr= 


Pack ina vy he noted 
rinetion #% 2acen contamineted @2.0°. of Me body be n 


separately 1nd adcoquetely reooras:. 
Geverel Instructions. 
vider of hands shoula he 


wh 


> «* rey) | wt SP: s yi 
~eticnt shecies e450 conte it 
sero 2to. ead not dincetly 


r ja ante wi ae 1 i 
s2vise to et fe ed Se wo ente, 5 ee , : 


with the hands. 
Ty order to make W antinnte of the inponmaally 
j ry to acllect "on 


Aovogibed reiienusleide $¢ is TECH IGE TY 
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the gnoe” urine anmolese 
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jrat ample should he onlicct 4 


4-2 


Soe 


A.S7 ba 


Le 


; a = am 7 
ie dey 8 i Ms oy . 


A eee 


time of eollectirr should be reoorded, Suosequent cunulutéve 
samples should be collscted cvery eix hours until fursbe® 
instructions. / | 

ee Take nasel 7203s in every esse, even if the 
contamine+ion is limited te skin ond even vrithous en 
aesceiated injury, If nasel evabs ears vositive for 
eontaminaticn, suspect interral d:cositicn by inhelutions 
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‘These cases vill have to be investigated thoro.ghly. 

| 4 “Ascertain from the area berlth ohycicist 

rol. want information jneLuding isctepe identivicstion. 
Contumivetion atctus ot the site of inciden:, naturs of the 
abject eansing injury and quantity cf reiicactivity presen’ 


| the uxperinent 
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the dignenssey the fr] lovin day for furth-r evaluation ano 
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CLINICAL RADIATION INJURY CRO? 
iepeesaocieneociusnatenccrmmnmntaieeesiatiegsiaammmmneeeemnec— 


~ 


Clinical manifestetions bes? Classification by - 


Thoma & "elé* ~ Gerstner** 


i) 4) [= 


Mostly ssympiometic. Occasional i5-160 ge§---- 4551-100 x 
minimél predromal syuptoms | 4101-150 xr 
Mild form of Acute Radiation Syndroa-. 209-400 rad=—-— 490-400 r 
Transient prodromal nausea and | Hematopoietia 

vomiting, M:14 laboratory gn% clinicsl | 


evidenesa of hema-topoictic derangement 
A serious course. Hematovoistic 40C—-60% rad 401-600 r 
complications servere, and some 297+) Hematopoietic — 


' 
exidence of gastroenteric denage vris ont! 
im apper pertion of eroun. 


) 
| 
‘ oe ow ae ’ ' | 
Ap e@clerted version of AGute Rediation! $°9-1400 rad-- | 


Castroin- 
; Syndrome. GCastro-erteric complications | testinals 
dominate clinicwl picture. severity of 
hematopoietic compliceticnes ic relaved | 
to survival time after exposure. | ; 
A fulminating course with m rk d 19,090 saa + 50) Cerebral 
central nervous system imnsirment. | nore onte 


* Deecs in rad socarding te genroximte xenges of Mahle TTT of Thoma- 
ana %1d (T) 

Mi Approximete Qoace in r from table IIT erd secticn on Dependency On 
heute Radiation Syndrome on Air Dese of Gereten rts (2). These dosc3 
gre oxpresse? 2.3 air GoSe, 1.¢+, exposure dose, end are tic in 
terms of rretirer. 
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4 bserve and Record 7 tine cf Onset 
of Clinical Signs and Symptons 


= 2 Perforn Daily Blood Count 
> Ks Nausea, Vomiting, Diarrh: za 
Sed within minutes 
fe and + (a 
fies ; ‘Ataxia, Disorientation, etree: | Group 
+f. | Shock, Coma in Minutes to | v 


| Injury Group 
ae pratt, Tilsi¥ 


ae Be Nausea and/or vomiting and 


cal Gown pas ~--Some-Derangenent of | : 


y 


Blood Count within 2-dsys 


4 
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, Injury Group j 


aeOLT, TIL, TV eee 


Marked Leucoeyt: ana Lyn- 
<——| Phocyte Court Derangeaent 
in 5 cays 
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pte + ea Injury Yroup 
“4 See TXI Ly. 
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Diarrhea within 4 days | a | —_ 
ie oe and Merked Platelet dera- | — +— Injury Grow | : 
‘ngewent within 6 - 9 days i | Ty. | 
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Lstoary Byeluction of Clinical Padieticn Injury sollowing 
: Overexposrre. 
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INDUSTRIAL REVOLUTION AND HISTORY OF 
LABOUR LEGISLATION IN INDIA AND 
ABROAD, 


DR. P. V. THACKER, 


"The steam” engine drove the dadeeanient craftsman out of existence ani 
indus*rial worker became the servant of the machine. After bitter resistance 
weave: descende* from tre dales and the cottage work: c was forced to the 
tory. This was -he era in which large fortunes were made, and mill owners, 
eting with each other to expand: their markets anid factcries, did so on the 
is of Who could sell the cheapest, No one thought they coid afford fair 
Pe»? es) scdally as new machinery had to be paid for out of profits, The wages 
industrial workers were forced down and down and longer hours were worked. 

er ani hatred made Chartism a mass movement of the British working class. 
long as factory owner's feared God, attended church or chapel on Sunday and 

d morning prayers for their large families, their duty to their fellowmen 
finished". "In the early part of the Industrial Revolution children, male 
female, aged 7 to 14 years, were compelled to work in the mills of Yorkshire 
Lencashire from six in the morning to 7 in the evening with only 30 minutes 
eating and recreation, Children aged 5 and 6 years were employed underground 
mine s to work the perestation doors, spending as long as 12 Liaiita in solitude. 


The first legislation to improve the lot of the factory worker was 
sed under Robert Peel's guidance in 1802, The "Health and Morals of 
rentices' Act! as it was known then, shortened the working hours, prohibited 
ht work. for children, required factories to be white washei ami ventilated 
empowered Magistrates to inspect the factories. However, it was not until 
3 thit some nrogress was made when four factory inspectors were appointed, 
Factories! Act 18/4, was a compromise which arouse out of intense agitation 
the workers "far 10 hours" Bill. It was applicable only to women and 
ldren, Thanks to the crusade carried out by social workers and men of 
retare against the inhuman treatment and exploitation of the industrial 
of a number of Royal 
The 


xers that subsequent yeers witnessed appointment 
missions and ushering in further legislation for labour welfare. 
sting Factories Act in England was passed in 1937. 


” 


pan Scene 


British factory owners who were looking for cheap labour soon 
- their activities to India, ani the Industrial Revolution gradually spread 
yf | ef eae < on the weaker section of the society, In fact, the 


Vas a eee | nama working hore bh ak hee upto 


| 


_ general level which was much below what was provided by progressive employers, | 


_.been receiving attention in individual centres/establishments mainly from Loca 


oe 2 
Jia (2) 
The need for « iding welfare amenities to contractual rel itionship between 


employer and _the workers had-to follow’ the same pattern s in Englani and the z 
Stat-~ hai to Te oens uenns. its persuasive powers and/c: by enforcing legisla q 


ee - 


The first Indian Factoriest Act was passed in 1881, but there was nee = 
_ provision under this Act or even its subsequent amendment in 1891 requiring the safe 
- appointment of Inspectors to enforce the provisions cf the Act. District ; 
Magistrates and Civil Servants were ex-officio Inspectors. The Factory Labow § 
Commission 1907 severely criticised this system of inspection by District Z 
Magistrates who had neither. the time nor the knowledge for the job. It was onl 3 3 
in 1911 that a special provision was made for the appointment of Factory Ingpfu.. % 
The existing Factories! Act 1948 is an aftermath of a number of = 
commissions and committses appointed prior to 1948, important amongst which wa i: - 


Whitley Commission 1928, Bhor Committee 1946 ani Rege Committee 1944. The ig # 
Commission, in taking note of the varying conditions in different establishmy a of 
recomended that the more indif ferent employers might be brought at least upton 


favoured consolidation and extension of the principle already recognised in 
Factories! Act ii; the clause dealing with the general health, safety ani welf, 
of the operatives. It did not desire to overload the Act, but sought a metho} 


which Governments could secure a uniform minimum standard of welfare where th a 


nature of the processes carried on or the special conditions and circumstance, | 
employment demanded it. | 


' The Rege Comittee, while recognising that some aspects of welfare }, 


associations of employers, ‘referred to the effect of welfare measures on the 


a general atmosphere in the factory ami their contribution to the maintenance gf & = 


industrial peace. It recognised the role both of the employer ani of the goy, = 
in this regard and listed a number of facilities which, if provi. led, were likg - 
to promote a feeling amongst the workers that they hai a stake in the industry # .. 


mich as anyone else and reduce labour turnover and absenteeism ani stabilise g eZ 


economically efficient working f oree. 
Legislation 

Given below are important Labour Legislations and their role in 
bapseett of eee Health and Safety :- 


| and the rules framed thereunder govern the 
4. “ : Lr i. a 
1 ch are engaged in "may > “oe” and "manufacturing process" a a 


itil ai 3) 


5 ts Various Chapters, the Act lays down provision in respect of Health, 


r, Welfere, working hours, employment of young persons and women etc. Under 
er IIT, the Act recommends measures for mintaining cleanline 
sal of wastes md effluents, control of dusts 


lation ent temperature, lighting, provision of 


, 


ss in the factory, 
and fumes, maintenance of proper 


| drinking water, facilities for 
mes, urinals, spitoons etc, Chapter IV of this eneetment is entirely devotei to 


measures which include fencing of machinery, employment of young persons, 
¢ provisi ons pertaining to dangerous machinery, explosive materials, fires, and 


. 
“spaesieg of a Safety Officer in factories employing more than 1000 workers, It 
down an express ban on empl] oyment 
actory. Statutory Welfare masure 


aid appliances, canteens, rest rooms ami lunch rooms 


of women ami children in dangerous units of 
Ss include provisions of washing facilities, 
» creche etc, 


e f Children Act regulates the employment of children 


rtain -vecifiec industrial employments ani the children (Pleiging of Labour) 
733, j}-rohibits -he labo r of children below 15 years of <-7e in transport 

try ani ports as they are and have been grossly exposed tc exploitation in the 
of unscrupulous employers in matters of safety. 


The faternity Benefit Act 196] regulates the employment of women in certain 
ishments for certain establishments for certain periods before ami after 


birth and provides for maternity ani other berefits, as stipulated in this 
ent. | 


The Workmen's Compensation Act 1923 regulates payment of compensation to 
s in respect of industrial injuries ani occupational iiseases suffered by them, 
the Employees' State Insurance Scheme (#.S.1.S.) is in force, this 
sation amount is disbursed by the Employees! State Insurance Corporation, In 
not covered under the Scheme, the compensation amount is payable by the employer, 
4 a 


Employees' State Insurance Act 1948 is a social security regulation which 


gs 5 main types of benefits viz. sickness benefit, disablement benefit, 
ity benefit, medical benefit and dependant's benefit. Under this Act, 

rs and workers are expected to make contributions specified under the Act, 
ie funds thus collected the E.S.I. Corporation umertakes disbursement of 


we venefits. 


ell 
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OCCUPATIONAL LONG DISEASES 


By 
Dr J.C. Kothcri 


dutroduction; 


It is a group of discases that affect the lung us a result 
of inhalation of dusts, gases, fumes or infectious ezenss at the work 
site or in the environment as a whole. Hence, it muy broadly spoxking, 
be proper to defines them as environment:1 lung disewscs. 


Physicians practicing in arces, whero such occupational 
hazards exhist, ©rco usuelly prompt in @otectins therc cases, In non= 
industriel cress, physicitns arc not well aware of these problems and 
many coses with history of occuputionsl] oxpoourc in the past miy not 
be recognised. Gensler (1) has reported an incidunco of 5.8% primary 
occupetionzl pulmonary diseagc.e ' 


Hintoricols 


ly In the middle of the 16th century,Agricols(2) gave 4 detuiled 
necount of tho workins conditions in mines in «@ troetise "De ie Metallics 
He noted that miners had. shorter life due & lung disesse. He makes 
the foliowins observetione " In the mines of the Curpathian mountains, 

. Women were found who have married scven hucsbends,:411 of whom this territ 
consumption his carried off to o premature detith", Ho advocited pre- 
ventive measures by odequite ventilation <nd'use of loose veils over the 
face. In Englund Checlos Theekrth in the 19th centuygy surveyed tho 
henlth hasirds in vorious industrics them existing in the countrye 


History: 


ht. A thorough history of the patients pres nt occup-tion his 

~ work environzent, details of raw mitericzls und products handled hy him 
are very important. Of equ®l inportunce is « history of «11 his past 
occupations. Very often, the predent. illness icy »%e B® rusult cf exposure 
to material handled in © previous occupstion sever] years 1go~e As a 
rule it takes sovercl yoars of oxposur. to = toxic substances befora the 
déscase manifests itsi:lfe B.@ides this, tho broneninl cle-ring mechunisa 
enzyne dcficicncies: and hypersensitivity can influence ihe occurrence of 


lung lesions. 


Ci. ssifications 


There is on infinite viricty of svbstertcs that can couse 
occupations] lung disorders, Muny of the disorde. ive nonespecific in 
naturs and ure dizgnosed by history of, occugntivnt: oxpocurc, syaptoms Ar 
pulmonory monifest*ticns. The following is : a classification 
su, gested by Fitsornld, Carrington ond G enotc 15, 


occt 


+ oe ue ¢ 
2794 ; ; weit 
7 


° 823 


Inorganic Dusts: 
1. Free Silic.;: 


&e Crystalline - quartz, trydymit:, oristob lite 
b. Amorphous - diatmomiccous ex:rth, silies gol, 


* 2e Silicstus: 


Be Fibrous - asbestos, sillsmsnitc, tale, sericits 
? .2, Other - nico, Puller’s csrth, csolia, cun_nt dust. 


3. Carbon: 
| . y ees Coxl, gr.vhite, curben blick, soot, charcoule 
4e “Inert® matelos ; 5 
iron, biriunm, tin. 
. Biologics 1-Dust 
Pat 9g Wegctables Moldy hay (Farmer's lung), mushroom, compost, a 


- bagesse, maple berk, B. subtilis enzyne (detergents), 


Py “melt, gruin-weovil, cork, roof-tutch, lycopodium. 4 
pores! Eee ras a 
¢ i Soe ae : ; . % a 
_ . Pigeons, p-rrots, budgerigors, hens, pitutu-y snuff, © 


‘ 


- “‘fomie Chenicals: : | a 


le Jrritent gases: | - 3 
_. Oxides of nitrogen, sulfur-dioxide, cuaoniu, chlorine, 3 


) ie oe if OZone, chosgene, carbon tetrachloride, hydrogen chloride, 
earn . ig €tCe : : : 


26” Metellic funes: | ', . 


ia vapours, oxides “nd enlte:” berylliua, silicides,morcury.. . 
_ @admium, platinum, manginose, zinc, vinadium protoxide. Z_ 
nickel, osmium. , : > 4 

3» Plastics: Proytetrafluroethylene, toleune diisocyanide (mI) p 
46 AcBosols: miner2l oils, ‘cuttin’ oils, cuso4’- Bh 


. al Respirator nfections — 7 Be a 


; ' 
1, Badteriay Tuberculosis (miners, nuvses, oathologists), anthrax, a 


- glanderse — a 
2. Zirus/cickettoisli Psittcconis. : 
) > 78 i, form work, archeology) a 
- 3» Pungis Coccidiomyocesis (irrigstion, : a 
i histoplasmosis (poultry, pigcons) cryptococcosis (pigeon : 
1 Reeviratory Carcinogens: Arsenic, cobult, nickel, haomy x 
“¥ ureniun, chromites, asbestos, t°le, otc. a 
ess) 


) 


$ 
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gh “vas pri e . 
His ccrstos obeBeved bent at ALTE, eELEt cA Jn yr Usetoric tines. 


It cceures in workers engtged in the following ‘o 
d e Ww 4 Cc ati 
industries. nEns . &§ cupstions/ 


Coramics, potterics, grénite, sandstcn:, flint, brsives, 
gold minos, tin, coppes, silver, zinc, iron ore, cowl, 
graphite, met:.1 grinding, dron and stec] foundries, sond- 
blasting, tunneling, gless: manufacture. Tho causetive 
fectorics are: 


1) particles size of the dust 
2) duration of exposure 
3/ concentration of dust in air 


1) Any dust particles 740 micron in Size ure filtered out in the nose 
and uppor neso-rospirctory possagos Ond removed by the ciliary action 
of the bronchiel] lining. Thore is no Cilisry epithelum in the alveoli. 
Here the phagocytes come into playe Dust pirticies less then § microns 


: in size are deposited in tho terminal bronchioles nd elveoli, Tho 


optimum size for retontion is 1 microne Continuous and prolonged-cx~ 
posurcs loads to brenkdowg of tho naturel defonce mcchinism and eventually 


; nodular fibrosis dévolops. 


2) An ex posure poriod of 2 to 10 years is necessiry to produce disexso, 


Often, th disesse may Appeer long after exposure hus censed and the’ patien 
hés chenged to & differcnt occupstion. Individucl immunologic“l mechiunisn 


may tlso pley an important role. Therefore « sn.ll minority of workers 


may not get the discase even oftor many years of hovvy exposurce Occusionel. 
the Gdiscase gay appear ofter a short expdsurc and in @pidemic forn, 


3) Concentration of Silica dust groftor th.n 5 ppm per ceft. of oir are 


highly injurious. 


Pathosrenesis: 


It is the silicon dioxide (Sio2) wnaich is ecxpsdble of producing 
fibrosis. Silicatos aro not able tc produce the lesion. There are sevegal 
theasics of the mechinisms of causction: Mech nic-1, chemic#l ond immuno} 


logical. “T hoe tygher: - Delergad Hype ceottine Penchurn 514, - 
Psthology: — 


The characteristic lesions ure nunecrous Silicotic nodules 2 to 5 mm 
in sizes Tho sewerc forms of the diseése, sever] nodules form large missiy 
podules by conlescenco ~ the missive fibrosis. ‘Hivctoregieally the silicotic 
nodulus is seen “s whorls of concentrically lesinsted fibrous tissue. Cuvi- 
tation occurs due to ischemic necrosis ov superv nin, tuberculous infection, 


Lncidunoss 


on Indix, severol survoyp huve been eurriod out by the Ministry of 
Labour, to determin the incidence of Silicosio. The pettorios end coramic 
Andustry, it wes found thot 15.7% hsd X-rey ovidenc. of Silicosis (4). In 
coul aines in Bihor, 18.8% incidence» his boon reported (5). In mica nines, 


4016 incidence hus been reportud (6). ie 
Bie j 


es 
4 
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Clinical picture: 


There may not be any symptoms for man cars. | 

3 & chest radiograph may show abnormality long Fil syaptoue aan 

> Shortness of breath, cough with expectation may be the first symptons. § 
They &re progressive unless the person is removed from further exposyp 

If sxposure Continues, complicctions eventually devehop. They are 

Pulmonary tuberculosis, pneumonia and corpulmonfle. Physical Si gge 

8re not specific. There are Signs of emphysema, More than 20% of 

_ Silicvsis patients eventually develop pulmonary tuberculosis. 


x< 
: 


agnosis:: 
In generé.l there are no specific diagnostic signs in occupa. a 
_ tional lung disorders. The following broad guidelines ere applicable BF . 
to the whole group of disorders, References will }© made in Qpproprigk at 
disease Conditions to specific eriteria. | 


e ‘eral Dia-no a ty 
| Sei2ral Dia nostic “riteria: 


Bi 


. ee A thorough history of occupational exposure should be obtains 
_ This has been discussed earlier. me: % 
;' “Chest Roentgenogram: Almost always shows evidence »f fibrosis and Spek 
_, eh vesteristic lesion of individua}, toxic agents. : ‘- 


| #4 | a 
B : for the purpose of differentiating obscure conditions fro 
' occupational diseases, . ce  . 


4 sieal signs: are'not specific. Rales may be present, .Clubbing, . 
_ ©ySnosis signify complications like Cor Pulmonale. ‘here may be extra F 

pulmonary manifestations-E.G.,Ascitis in asbestosis, extrapyranidal 9j,f 
_ dn manganese ‘toxicity, and multisystom involment in beryllicsis. 


, Pulmonary function: 


1) They are of no diagnostic value to detect s¥cific disorder, 


2) They serve to quantitmt. the severity of mulfuction and to 
follow the course of the disease, using the patient as his 
own control. | | eas 

3) Corrlection cf lung function with radiological abnormalities 4 
is, poor. Severe functional disturbances ma) be found in ; 
petients with normal radiograms. Reverse situations are not 4 
uncommon. Therefore chest X-ray alone should not be used F 

- for disability evaluation. .-. : 

4) Obstructive syndrones generally lead to dyspnoea. Dyspnoea 
_ generally corrletes well with objectively measured lung 
function. | ‘s 

A 5) in certain entities e.g. asbestosis, berylliosis, there is b 
impairment of gas exchange. The arterial oe tension, A-a ; 
gradient and diffusing capacity are abnormal.s~They however, i 
correlate poorly dyspnoe.. 


. | @ee5 


ee §) Impsitment of lung function is -not Synunymous with disability. 
at Disability occurs when the worker's performance is less than 
that of & group of normal individuais of the Same 4ge, Sex 
J hing: and stature. Quite often, function miy be markedly reduced 
without significant impsirment of function 4 worker may be 
Severely disabled because of cough, generalised toxieity or 
recurring respiratory infections, 


Radiological Classificstion- Terminology 
z 


Phe ILO Classification has recently been expanded and more precise 
terminology has been included in the vilec/Clinical Classification 


"Associated disease and complications: a3 


Hey Routine tuberculin testing of 211 individuals .t risk should be 
done. A reaction more than 10 vim-to 2 ,001 ug. PPD indicates infection 
with tubercle bacilli, The chest X-ray may not show evidenee in early 
Stages, Those. persons should receive prophylectic INH therapy for one 
year. Conglomerate shadows on X-rays and positive sputum ‘culture 
establish diagnosis. Cavities on X-rays my 2lso be due to ischaemic 
necrosis without tuberoulosis infection. 


. *Freatment 

- There is no effective therapy for Silicosis. Inhalation of 
Bluminium dust has been advocated to retard fibrasis. Recently 
Schlipkoher (7) has shown that Polyvinylpridine -N-oxide(PVNO) 4s 
effective in ther woe diminish fibrosis. This study has not yet been 


: 
. } . 


confirmedby other wom¥ers. 


Therefore the main treatment consists in prevent#on, Proper dust 
control measures, environmental hygiene, protcctive masks and - 
industrial engineering can gu & long way in controlling this disease. 
respiratory infections, bacterial or viral must be promptly #reated. 
Smoking “hould be discouraged. | 
, I: all now briefly discuss other occupationsl lung disorders 
ree 981 Workers Pneumoconiosis(cwP) ‘ 


Exposure to coal dust particles more thar 5 microns can cause 
SWP. In the sample forn vf the disec@scs, the j-r -y shows a fine 
reticular pattern. In the complicated form the X-ray shows fodulority 
progres’ ing to ~assive fibrosis. This is usuelly duc to secondary 

infecti n especially with myeobacterim. Capin:r described the 
associa: ion of rheumatoid arthritis and progressive massive fibrosis. 
This is thought to responsee In the termini] ;‘.ge, mortality As due 
to fibrosis, @or Pulmonale and tuberculosis. 


Asbestosis | | | 3 
More than 2000 yearséago, the Konins and Evyptians were known to 

use asbestos textiles for cremtion attire. 
used os insulating matoriol in  lictrical wiring 
brake lining, heat resistant textiles, fire. proofing 
Dar ttc. Asbestos fibres 20-30 microns in length, when inhaled lodge dn 
~ respiratory bronchioles, Th eberagtemaprio pothologica. Sake 
Sels the asbestos bodywhich my be found in sputun. it ree 

4 a netik It appears 2s brown vr black fibres upto 75 microns in 
jer “The pationt presents with 9 history of cough 1nd dyspnoea. 

a eo. * Nae ‘ 


é 
gf 


- Asbestos is 
heat insul:tion, 


: 
. 
} 
' 


_ .pesed workers and long latent interval, ‘It e2n manifest in geute or 


Biological Dusts: 
Byssinosis: ee ae 


_ gmgeged in carding and spinning room as a result of inh»lation of 
fungie In the early stages ef exposure the worker experiences only a 


_..bronehitis. Following a weekand without exposure, these: symptoms 
develop on & Monday on return to work, 


Le 
i : 263 


peereeces c&ses there may be Clubbing and cyanosis. i-ray shows 
5 bi a ibrosis, with Pleural theikening and. classification, more 
aA. @ o8sis. Pleural effusions may 8lso occur. Asbestos ig 
omnes sountnensee and bronchogenie carcinom. ocovwr more 
> na > } 
“ho a: Sbestos workers, Peritoneal mesothelomas and ascitig 


* Lung “unction Stidics are characterised b as 
: , & risead by impaired gas 
exchange and Siveolar capillary block. Treatment is symptomatic. 


Berylliun Disease; 3 oe 


Several years ago the cohmonést exposure to beryl : 
in flowescent Jight industry. Now the cler teryilie 
industry has been discontinued. Exposure ean oceur during its extra. 
e@tion from oree Industrial uses of beryllium include making Berylliuy 
~@opper alloys and Solid. fuel rockets. Particles larger than 10 mieron, 
in size are injurious.: It is characterized by low incidence in ex- 


chronic form. The acute form is characterised by fever; dyspoea, 
~Sough and weight loss. X-ray shows patchy ‘pneumonitis. Recovery 
qceeurs in 1-4 months. In the chronic variety, the disease develops 
ansidiously. After a latent period of weeks to several years. The 
Symptoms are chrqnic cough, dyspnoea and weight losg. Chest X=ray q 
Shows fine miliary modulation with diffuse fibrosis. The characterist;.— 
lesion is a granuloma Yresembling Sarcoidosis. The liver, spleen kidney 
_ heart and. skeletal muscles may be involved. At times diagnosis fron §§— 
‘Sa8reoidosis is difficult. ae : 7 


 Zreatment: Steroids have been found boneficial. 


. 
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It is a chronic lung disease occuring in textile workers 


_@otton dust. The cotton dust is o complex mixture of cotton fibres &ng q 


slight eough and tightness in the chest which may be rogarded’as 


This muy be accompanied by 


fever — "Monday morning fever". After several yoars, these symptoms 
beeome chronic and aré present throughout the week. Dyspricea and 
asthma may be progressive. The physical findings “re, those of chronic 


bronchitis and emphysema. 


Incidencek 


ne ae ke 


~ 


In USA, 25% of carders and 12% of spinners have airway 
sme f 6 Pie's hg O00 taxtile workers may be 
obstructioh, indicating that upto 17, | steal 
effeoted (3). In UK it is 63% in West Germany 62/ ani 27/6 in Bgypt. 
{In India several studies in the textile centtus ia Bombay ,Anmeda bad, i 
Kanpur and Madras. were carted ontlby using tke queettdnnaire devidas | 
Feeomsended by Schilling. . From these studics it is spparent that i. 
the dneidence in our country is lower than in the West. It varies fro, # 


ey 


37: UT 
3--a% to 8.4% in various gentres, No plausible explanation is available 
use gp 6It is likely that Byssinosis may be duc to an allergic 


response of the bronchial mucosa to on. moO oF more unddentified allerg: 
.in the cotton dust. A positve skin test to.extracts,of cotton dust ds 
: Tound only in & small porportion of. workers. It is also foundpu :tiv 
positive in co-workers of patients who have no symptoms and also in 
persons who have never worked in textile nills. Recently it has been 
Shown that the disease correlates mor c Closely with enzyme levels in 
the.dust than with dust levels eS Varn. 


Diagnosis: The diagnosis mainly rests on & history of occupational 
exposure 4nd the characteristie symptoms. X-ray picture may be normal 
in early stages and in later Stages may show non-specific changes of 
bronehitis and emphysema, The FEV testad before the Work shift and a 
tHe end shows..a-significant drop. For survey wark a @ #ombination of 
questionneire method 6f Schilling (10) ind Timed Vital Capaéity tests 
re employed. Schilling has stressed the importanee of pre-employment 
aad” pevlogic.cxmmindiion of*texstile-workers, People with pre-existing 
dung disease must not be recruited and these with progressive imeirment 
of lung function must be removed from further dust exppsure. 


sotuerte buns it is 4 disorder of agricultural workers ‘who store hay 
; m moist conditions whcreby the hay becomes pholdy. Recently a thermo— 
.> philic actinomyecte hes been Iggentificd as the eagestive agent. Comphe .~ 
rr in England and Towey in USA (11), first reported several: eases of 
’ Warmer's lunge The illness may be acute or insidious in onscte In the 
_ s0rm, it is eharacterised by chills, feyer, @eough and (dyspnoea 
occuring’ within © few hours of exposure to meddy farm dust. OQecasional 
dyspnoea may predominate the clinical picture and fever may be absente 
The symptoms dis®ppear on cessation of exposure and repeat on further 
exposure. Repeat. d exposnre may lead to insidious ohronie illness resal 
ing in progressive pulmonary insufficiency, It has been estimated that 
a farmer workin, with a moderately dusty hay retains 750,000 spores per 
ninute in his. lungs. a 


a 
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Chest X-ray shows @ fine granular pattern, linear striation 
Ond patchy are#s of conglomerate densities. | 4 

Pulmonary function studies revonl, reduecd diffusing eapacit , 
uneven distribution of ventilation and perfusion, but no significant 
airway: obstructiqn. 


Lung biopsy shows granulamatous interstitial pneumonitis. I’ 
is thought that the disease is due to an acquired hypersensitivity to 
molds or fungi. The sera of farmers expos.d to moldy hay have shown 
: peeific antibodics. 


‘rea Treatuent of acute episodes is sympt: natic. Steroids are 
helpful, Purther exposure should be prevent«d otierwise eripping pul- 
nonary disease may develop. 


Silo Filler's Diseuse: 


Tt is 2lso a disease of agricultural workers engaged in 
Silos. In poor ly ventilated or edoscd silos, nitrogen oxide is gener 


ted which on inhalation leads to acture chemical pneumonitis, In 
severe exposure,there moy be pulmonary oedema and death, It is importa 


to romember that only 4 recently filled silo 
) eeed 
} ‘ 


. ot. , " 


may be tne cause of diseas 


f asacenoeie: 


_ > it-is a disease of sugar cane workers arising from expoype 
to fibrous residue to sagar oane after sugar has been extracted. It 
leads to fever sough and dyspnoea. Most Vonks recover spontaneon me: 


ios. ; 


. but a few may progress to pulmonery fibrosis and insufficicney. 
= Zunes ind Gases: | 
‘ There is a eectits & fumes and gases which ean cause chen: 


BAe Oe Sef» SOD NO2, Gadminm Oxide ete. Besides, gases and fy, 
there is a @ miseellancous group of somponnds whieh e4n produce sensit 
; tion eeg. Telcune Piisocyanate (TDI) and proveolytie ensyucs used ip 
; » deteksent Epo retry» 
; pate -* There is also a groatér risk of lung eineer in ureniun 
‘workers, » nicle and chromate workers ‘nd . Aeheanee ppege Sey: 
7 ‘ 


vo)” Pee easiety of well recognised occup2tional lung disorders ye 
 Saosdying attention of dndustried’ physici‘ins; The tist is ever inode 
inge Asfidw important entitiédS have been disnussed. The significan = 
- of a thorough history as an important tool in diagnosjs is emphasiseg 
» Prevention lise mainly:in a proper environmental hygionc. It may be & 
pointed out that certain synergistic factors may Aggravat. the cours 


2 or Aindircct?29 contribute to thepgausation of industrial lung diseage 
. There arc: 
REL EREY Smotacco, Alpha-l, entrypin dofivaeeginrestion, 4am 
P (e 2)” and Bronchitis (12). : Bes 
Pie 3 i Ma v. 
eee Se i: Qs ae: dialed its: Peewee | = 
: . ett! 4 ; 
. i o en RE a" ; | “a e 
ce i im Cyr ."E : ( - 
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PRE@-EMPLOYMCONT MEDICAL EXAMINATION - SOME SP2Cl/.L T2ISTS 


Dr. S « 9 eRamaswamy 


Under Model Rule No.116 framed under Section 87 of the 
Factories Act 1943, there are a number of processes for which 
pre-employment and periodical medical examinations have been 
stipulated. Besides these processes, there are others which 
also involve exposure of workers to toxic substances which 
will result in a progressive deterioration in their health 
status. In many of these cases some particular organs or 
systems in the body are affected depending on the toxicity 
of the substance absorbed. A general mediml or clinical 
examination, whe reas important, will not alone reveal the 
quantitative effects of these toxic substances on these 
_ yarious: organs» Hence in any oce upat ional health study it 
is: essential that many special tests viz. biochemical inves- 
‘tigations, pulmonary fumction tests, psychological tests, 
| ete. are also included besides the routine clinical examina- 
tions Be bY ih al 
Unfortunately, when such measurements arc made randomly 
at any point of time after the worker has been employed in 


the Site rned process for some years, the question arises as 


to whether the effects observed are entircly du: to the 


ot tees 
current working environne nt in the particular plant or pro- 


ahs: 
‘s or they also reflect some remmant effects from the 


_eesses, 
previous employment or exposures This difficulty can be 
are included in the pre- 


asily overcome if the same tests 


Boone and periodical taedical examinations irrespective 


‘of whether such tests are carried out voluntarily, or with 


Of course,in many 
the results of such investigations may be ne gative. 
Such base 


al 


they will serve as valid base data. 


“Even then 
ffective in establishing the occupation 


a ‘gata will be e 


amature of the affliction observe de 


al 


>. 
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examinations have been sti ulated 


e I cocess Major toxic Substances TLV. Medicé 
to which workers are ng /V Pre=-cup fey. Pericdical 
oxposed ment 7 
2 | ; 4 6 

Electrolytic plating or Chromium(Hexavalent ) 0.50 30 Gays. = months 

oxidction of metal a. ii- ' P 

cles by use of electrolyte 

containing chromic acid 

or other chromium come 

pounds 

Manufacture and repair Lead dust and fumes 0.15 7 days 1 month 

of electric accumulators 

Gless Manufacture 1. Lead | 0.15 7 days 1 month 
2. Hydrofluoric acid(HF) 2.0 

Manufacture and treatment Lead dust and fumes | 0.15 14 days 3 months 


of lead and certain come 
pounds of lead 


Printing presses and type Lead fumes | 0.15 
foundries and certain lead 
Processes carried therein 


Manufacture of pottery Dust containing free silica a 


Chemiecl works - 
hMenufacturing,processineg. 

formul2=tion Or use of « 

Hexaethyl tetraphosphate § Organio Phosphorus compounds 
Tetraethy1 Pyrophosphate which affect certain 


Parathion, enzyme systens 
Nicotine & Nicotine Sulphate Nicotine which depresses ‘the NL 
Mercury de civatives Me ec ury Compounds (Mercwry) 0.07 
Me thy] bromide EEG changes 


Toxic cyanides 
 “rsenical derivatives, Arsenic ' 
Chro-ne Frocess compounds Chromium 


vs the hazardous processes covered under various schedules 
6 framed under Section 8 for which pre-emplc ment and 


—— 


a 


+ 


elc riodg al medical 


> 


14 days 3 months 


7 days 3 months 


14 days 3 months 


aia 6? creel 


oe ; 
YIiil.. Handling end processing te Asbestos Fibre ee ao i siioies 
Asbestos, nanufacturing jof . 
any article of Asbestos d- i 
any otrer process of maguq _ 
factures or otherwise i 
which Asbestos is used omy 


form 

xITx Manufacture manipulation Manganese ~ 5.0 14 days 3 months 
of Mangenese and its 
compounds = 

xx Manufacture or manipul ation Mainly organo phos - = 7 days 6 months 
of dengerovs pesticides . phorus compounds 

XXL Manufecture,.handling and 
usage of Femzene and sub- Benzene , 0.5 Immediately 6 months 


stances containing Benzene 


XXITI Manufacture or manipulation Carcinogenic amino 
’ ofearcinorenic dye interme- Compounds 
diates | ) 


~ 14 deys 6 months 
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““ab16- Some important diagnostic tests{special tests) for the chrenic effects of 
*: > Gmportant toxic Substances, which should also be included in the pre-cen- 
Beescghs'S' D105 ment and pe ri casees medical examination * ; 
A Lee, | bie Diagnostic tests 
edie” roxte “substances Biochenic ee 7 eae, . Physical /pulmonary Psychological 
“eg! aa at ae function 
— 2 3 y Tt 2) A 


Phenol in urine , Haemo- 
tological pores 


is ar 
rbon Disul- 

coefficient(iodine 

azide .test on urine) 
2.Cholesterol 


Carboxy Baemogl obin 
. Haemoglobin 


' Liver function, SGOT 
(Serum -.glutanic oxalo-~ 
acetic transaminase) 
Chromium in urine 


mae Cer 
> | ae 


omium 


_ Hydrogen Sulphide 


Leac 1,Urinary lead(early 


morning scmple-mass 
excreted in given 
_ time) 
2eALA in ur 


3 -Haemoglob 
4.Stippling 


1.Manganese 


2.(early morning sample- 
mass excreted in given 
time) 


2.Serun Calcium 


1.Estimation of exposure . 


Vital Capacity, FEV, 
Byspnoeic Index 


CNS tests f\j 
he 
ECG CNS tests } 
ECG ? 
CNS tests 


Nasal septum Pulmonary functions, 
examination Dyspnoeic index 


Bronchitis, 
ECG ? 


B.P. ? 


1.Steadiness test 


le eee en 2 ae & 5 eee 


1.Steadiness test 
2. Neuromuscular 
coordination 


. 
si 0 (9) cee es ge (8) Os) 


1. Mercury in urine(early 7 | 
morning sample,ete. ) {}.Steadiness test 
2s Haemoglobin ry . ‘@.Menory tests 


3. Liver function tests 


Nicotine in urine Muscie weakness Pulmonary functions ?€NS tests 
(Morning samples) 


ine 


SO ee seaey: 


“and a pideomedmintenri 050-2 Pulmonary functions 7CNS Tests? 


in urine 
3,ifemato pogohyrins in : 

urire , 
l, Haer:oglobin | 


Pah spho- Cuoclineste rage activity Abdominal come Memory tests 
pounds ox plasria and RBC plaints teadiness tests? 
hion,Mala- 
atc.) | 


ands 


ett, se 


1. fhenol in urine Pulmonary aera ae tests 
Ze Hydroquinone in Dyspnoeic index R.CNS tests 
urine » 
1. &minoacids in urine ECG ? 
2. Haenoglobin ECG ? } 
Denture 


Chest X-ray FVC, FEV 4 


a ag ty 


i. Hippuric acid in 
urine 

2e Benzoic acid in 
urine 


Physical Hazard Diagnostic Tests 
Noise Audiome try 
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(as R CLIMATIC CONDITIONS 


By 
Dr, S. K. Sensarma* 


"> /-To find out the overall stress and strain of any work in 
‘any industrial work situation, it is imperative to assess both 
the th rmal stress .and workstress involved in it, and once these 
are eVhluated, certain ameliorative measures could be suggested 
as° and! when needed. 


Coal mining is an ideal example of adverse climtic 
conditions, which provides a unique work situation. Coal mines 
are mostly shallow, the temperature increasing with increased 
depth, due to geothcrmic gradient. Mining condition is usually 
hot and humid, having littlo difference between dry and wet bulb 
temperature, perhaps due to shallow working and sccepage of large 
quantity of subsoil water. The ventilation is poor in the working 
sites, making the environment sluggish. The hothumid condition 
and the still air make tho condition quite stressful. ’ 


Coal mining in India is still a scmi-mechanised industry, 
the mec..anisation being restricted to the ‘coal cutting machine’, 
telectkic driil’ and, blasting of coal with permitted explosives, 
and. consequently labour intensive. The age old method of gett- 

_ing coal by means of a handpick and manual filling and carrying 
the coal baskets aro still in voguc, Mining operation practised 
still to#day are pick mining, shovelling, load carrying, drilling 
machine operating and pushing the empty and loaded coal tubs, 
besides some ancillary work. In sone operations, tho work is 
light or moderate, while in others the work spells are short 
but strenuous. us 

In view of the adverse mining condition tho prevailing 
operations are found to bo more taxing to the workers in compari~ 
‘son to the actual work intonsity. Thormal impact of any work is 
dependant on threc factors in any industrial work situation, if 
tho overall situation is.to be assessec- 


f Tse n) Activity level of the task to be performed 
; 1 he ¥) Thermal load of the work sites 
ee > e) Duration of performance. 
‘7 p> on Sust a Works | 
OEM a ee rations namely pick mining, sho- 


_ * * fhreo typieal mining ope 
i Yelling and nachine ‘driving wore studied on three groups of coal 
A miners such as pick miners, loaders and machine drivers. They 
A ASST aecustoned to the type of the work performec and well 

+ 


Limatised to the mining condition, since the tine they have 
= The pick mincrs get the coal 


i as their carcer. 
ei tek bya pi pine tes at a stretch depending on 


, or 15 = 30 minu 

| Uae geen and condition of tho coal strata while 

he tho shovellcrs fill the cane baskets when the coal is available 
after machine-cut by the machine operators. For one cut the 

;  puchine drivers usually tako 30-45 minutes tight from the move-= 
é ; t f th 

a | * Assistant Director (Physiology) 

a‘ Contral Labour Institute, Sion, Bombay-400 022.6 


iyhge” % BS 
_ Se 
+ i es 
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TR 


~~ eo 


_, Bachine to the working faces. 


a . and- getting back to the safe lace 

a raed ate ee: The loaders shovel the coal to fill the ba- 

jee Boe ling the tubs by their counterparts — fill the 

ae vailat e al is exhausted, Sone times from 45 minutes to 4 hr, 
Table 1 


ess > ¢ & 3 show the findi 
are perforned uner -dizrero™, thermal eet, he che nia 


Beepsc et? bs en thet pbs is of arduous natu:e while the 
Mpt-csa point of view, It io neso cneerate? from the wrk 
fo: med unde pawtan halve seen that the same york whon per- 

. | conditions, produccs Vi vying strain 

_ on the wrkirs., The higher the thermal load, the ligher would 

be the impa: t, indicating greater Strain imposed, 2!though th 

Fan t yg O42 vg e 

: tk intensity and pattern of work remain unaltore. ; 
DEAE lang ‘wortelns pulse for the work;like shovel ing and mac- 
hi. > driving involving even less muscular excrtion re found 
to become tiring under adverse condition, while the pickmining 

‘when performed under less adverse Climate, the peak heart rate 
exceeds the limit for sustaincd work (within 130 beats/min.). 
But the working pulse fr the operation become dangerously 
high under adverse work situation, This is due to the combined 
effect of both the work load and thermal load to ptoduce undue 

strain as manifested by abnormally high cardiovascular reactions 


“a and heat storage values, 


: --—s« Phe oral temporature data show that the body tompera- 
ture romain practically normal in most cascs when performed 

_ under less advorse situation but heat storage is found when 

.. this limit is excceded. It is, thus, ovident that work undor 
'. advorse thermal condition is doterimontal to the workers and 

) thereby the work under situation needs rest pauses in betwoen 
. tho.work cyclo as othorwiso miners will continuc to accumulate 
ar ~*.-" Recovery heart rate - Brouha (1967) reconnended thaft 
~ “fox normal’ recovery, ‘the 3rd minute recovery pulse rate should 
remain always below 90 beats per mine and if it remains above 
this level, the recovery should be considered unsatisfactory. 


. According to this criteria, it was. observed that reco- 
very patterns for shovelling and machine driving aro satisfac- 
tory undcr less adverse condition, but for picknining even 
under this condition the 3rd minuto Seeeeety Scart rate remains 

“above the allowable linit. This indicates that the work load 
remaining within 50% of VO2 max. under less meyer Cont ae 
exerts strain within acceptable limit, but for picknining, re= 
covery pattern remains unsatisfactory even under COL pParataweay 
“gooler cuvironnent which must be due to higher apeiie bok 
work involved in the work of picknining. ee — 
ustrate that advorsg climatic condition Stans form 8 as 
into , harder one demanding proper reorganisation and ration- 
alisation of tho work and working situation. 

Repetative work 


Brouha (1967) has shown that while the cnergy cost of 


» OnVironnentnal heat ste 
: . tically independent of the onvironnon 
a work is prac 0 is vory much dependent on the 
response is vory 
ross, the cardiovascular po ie ; 


ne 


ww 


IN HYGIENE 


Dr. P, V. THACKER 
VIRONMENTS — THSIR T ON 


SOCIAL FACTORS: India is still largely an sgricultural country. 

is almst impossible to-support eur large population on agriculture alone 

1d n also is subject to the vagaries of monsoon, In order to raise the standard 

Oe hated of the common man, industrialisation is Gaavitabic and we have embarked 

ware process through the lead given by our first Prime Minister Pandit Nehru. 

pe first aid successive 5~Year Plans have allocated more and more funds for 

é ting up industries both in the private and public sector, This has lead to 
tion of rural population to industrial towns and estates with consequent 

crowding and imbalances both physical and mental which are reflected in the 

n of industrial unrest and rise in mental disorders. 


A large majority of our industrial workers are migrants from rural 
‘or them life in industrial slums and being away rom the family is a matter 
¢ great change, ° ney have to travel long distances in crowded city transpnrt 
= dees, Working on big and fast moving machines producing hre»t, humidity, dust, 
0: fe etc, is totally ‘different from what they have been used © so far on the 
on 38 ‘hig change in the mde of living and in the type of wrk calls for 
| shuffle of the workers! adaptive forces, The routine of factory life and work 
1 shifts at. odd hours of day or night with disturbed rhythm of sleep is something 
to , which they have not been used to so far. It may affect their pease of mind 
: n orn. preduce adverse psychological resctions. Working with people belonging to 
+b ifferent castes, creed and religion and with persons whom they have never met 


refore has an impact on the mind of the workers, It may affect their job performance 


An individual worker may not like some of his 
usted to the new surroundings afd many 


if they are not happily placed. 
poe ore ors and their methods until he is adj 
, worker is known to have broken down during this period of adjustment, 
INDUSTRIAL REVOLUTION: 

Invention of steam engine in 
the Machines, which gradually replaced independent craftsmen, 
Machine, Anything produced by hand has become 
realised that 


previded availability of power 
bo work Today, an 


industrial worker is subservient to 


postly ata out of reach. Colonial Powers, particularly England, 


ith use of Machines, they could produce o 
: traditional Indian worker was doing then, 


in fect the industrial revolution in England 


he err in which large fortunes were made and Ma}lowners competing with 


Tt tr expabd their markets and factories, did go on the basis of who 


loth at a much cheaper rate than what 
They had a ready market in India 
gtarted with Textile Industry, 


Children, nm _ 
© compelled to work in Mills of Yorkshi# — had 8 
six in the mo¥ning to seven in the evening with only 4 absent 
ng = recreation, 


Detween 7 and 14 years wer 
and Lancashire from 


 % minutes for eati 


British factory bwners who were 
extended their activities in India ‘oa the 


spread in our country 


looking for cheap labour soup 4 the p 
Industrial Revolution gradvally : # devel 
with all its illef? ects on the’ werk 


er section of the 
Society, _ Suployment of womea and children of tender age 


- one. 
for even 15 hours a; : emp 10. 
e order cf the day, a. olive: 


welfare of the worker ana the employge organ 
BS: Delieved that they cwed no such cbligation, ae end 


in the mest unsanitary and deplcrable ccnditicn was th 
at tent ion was paid to safety, health ana 


«e 


The need for adding welfate 


assoc 
amenities to contractual relationship between emplcyer and the yorker had to preve 
follow ee Same long drawn pattern as in England and the State had to interveafe preve 
“using its persuasive and legislative powers, of Un 
‘ ae Yd 2 ot i . 3800 
bibs: The first Indian Factories! Act was passed in 1881, but there Ee 
was to rovisicn under this Act or even its subsequent amendment in 1891 requis Re ee 
: aA a q ; 
“ppedntzent: of foapectons’ to enfcree the provisions of the Act, District ee 
ed states and Civil Servants were ex-officio Inspect>rs, The Factory Labow ‘Japa 
p Prmetontoe 1907 severely criticised this system of inspection by District. as First 
| Magistrates who had neither the time nor the knowledge fur the job. It was q » Indu: 
i ta 1911 that & special provision was made for the appointment of Factory 3 * Coun 
: lah Bi } .'¢ : 
at icre, a 
sae ths “te existing Factories! Act 1948 is an aftermath of a number of - haze 
‘eemisline ont scmittoesepeitet peer to 1980, Ampcrtct anne whioh [Eau 
“were Whitley Commission 1928, Bhor Committee 1946 and Rege Committee 1946. Th q : Haze 
‘WLtLey Comdosion, in teking note cf the varying conditions in different pats 


establishments recommended that the mure indifferent emplcyers might be brought F 
“at least upto the general level which was much below what was provided by | lee 
brosrenetye employers. It favoured consolidation and extension of the princi ; pie 
already reccgnised in the Factories’ Act in the clause dealing with the geney | 

health, safety and welfare of the eperatives, It did nut desire to overload thie aces 
het, but sought a method by which Governments cvuld secure ; uniform minimum 


wi tl 

standcri of welfare where the nature of we process carried om or the Special a 
condit ons and « rcumsta’ ‘es of employment demanded it, : 

* oe ah j } j 
T..e Rege Committee, while recognising that s.' © aspects of 

ad. beer. receiving attention in individual eentres/e: tablishments har 


Ber of loyersa, referred tu the »ffect of welfare 
19c61 associations of exployers, 


‘ 
t 
oe 
a 
a 


provi 
sik ded, were likely to promte a feeling amongst the workers that they 
€ 

the industry as much as anyone else and reduce labour turnover and 
sm and stabilise an economically efficient working force. 


Besides the various commissions tited above, the impact of 
from the Society and men of literature in the growth and 
! of Industrial Health and Safety Legislation has been a significant 
The horrible conditions under which children of 8 and 10 years were 
< as CHIMNEY SWEEPS has been immortalised by Charles Dickens in his 
Twist. A note hes also to be taken of the role played by voluntary 
ation, In fact, in many countries, voluntary health and safety 
tions even preceded the legislative action, The Mulhouse Accident 
, ion Association in France dates back to 1867, The German Mutual Accident 
| ion Association came into existence in 1884. The National Safety Council 
ed States was founded in 1913. The British Naticnal Safety First | 
tion (now the Royal Society for Prevention of Accidents) however came 


tence only after the war of 1914 to 1918. 


j In Asia, Japan was the first country to be industrialised and the 
Industrial Welfare Society was formed in 1928, In India the Safety 
‘Association of India came into existence in 1931. . The Council of 
rial Safety was established at Bombay in 1955 and the National Safety 
zr was formed in 19. 

‘ Let ws now examine in detail the working environment and the 
is faced by ‘an “industrial worker, These can be broadly classified into 
categories vis. (4) Physical Hazards, (>) Chemical Hazards, (iii) Piological 


is me (iw) Paychological Hagards. 


“AL Raz SDS Cie 
Certain environmental. con 


rded mechinery, defective flooring, poor layout, use of defec ive tools. 


ditions in the factories sich as 


ssort { «unsafe practices by the workers give rise to injuries and 


ate. It is impossible for a worker to work in such congested work rooms 


getting involved in an acoident which may result, 
an? > 
either in a disability by way of loss 0 


ards in the working environment to which 


besides loss of working 


f limb or even life. Besides machine 


os there are Beier physical haz 


hy at tention is paid. het are (a) Heat and Humidity, (b) Lifhting, 
vt oar Bee " iN 


£0 Excessive noise and vibrations, 


eto, heat escapes mainly by radiation and convecticn from the processes x, : 


aA prorat Boe may prove fatal. Under-nourishment, old age, alcoholism and lad ff : 


PHYSICAL HAZARDS: Certain environmental conditions in th 
factories such as unsuarded machinery, 


defective tools and res 
injuries and accidents, 
productivity, 


e 
defective flooring, poor layout, , 


ort to unsafe practices by the workers Bive rise ;/ 
Accidents disable the worker and thus reduce ' 
(t is impossible for a worker to work in such congested 


we 
rooms without getting injured. | 


Whenever he does meet with an accident, 4) 
usual explanation put forward by the li 


‘anagements and Supervisor is that 
worker ;hould have been Careful. In fact, it is the Management which a 


be careful to provide adequate safety measures, 
phjsical hazards in the working environment 
reduce his productivity, 


Besides these, there arch % 
which pose problems of health} 


These are (a) Heat and humidity, (b) Lighting, 
(c) Exposure to certain radiations, (d) Excessive noi 


4 
ee 


se and vibrations, 4 


ERS a 


HEAT AND HUMIDITY: Blessed as we are in this tropical oo, a 
with plenty of heat and sunshine, all of us are exposed to some heat Strode ’ 


“4% . 
“ae 


one time or other, But an industrial worker has to face additional heat J 
humidity in the workrooms arising either from the processes or because otf 
_ of ventilation in the workrooms, 


Exposure to excessive heat occurs in industries dealing with? q 
hot processes. Such heat exposures may be either of (i) hot-dry type or 
(ii) warn-moist type. In hot-dry industries such as steel mills, forge ; 


equipments in the surrounding workplaces, Workers exposed to such condit 
maintain their thermal balance by evaporation of sweat, Warm moist type y 
heat exposures occur in cctton mills, dye houses and deep mines where the 
worker finds it difficult to dispose off the heat of his own body metabo) 
through the normal process of perspiration. The high moisture content oth 
the atmospheric air in these situations prevents rapid evaporation of % 
perspiration causing great discomfort to the worker, Uneer such Condd toy 
heat stress the productivity gets adversely affectéd and these workers ay Be 
suffer from disorders like (i) Heat Stroke, (ii) Heat Exhaustion and 


(iii) Heat Cramps. 


HEAT STROK Es Heat Stroke is a condition in which the heat a 
nied bting’ centre in the brain fails with the result that there is tota) i 


say 
Ais. 
ab 
Peay. s. 
SAC 


stoppage of perspiration in the affected persen, His body temperature q 
starts rising and may eventually go upto 110°F, Unless promptly treated 4 :, 


tisation are airs (atc factors. | 
wv? é. 
Pit ae B aim ueru AicPION:) Heat. exhaustion is a condition in which i 


a 
Fy 


stem is not able to work with that much speed which is req. red io supply 

ugh sLo0d to his muscles. Such cases complain of nausea a d vomitting and 
pass on to the stage of unconsciousness. They do perspire but net sufficient 
enough, 

HEAT CRAMPS: This is a further stage oi the former where excessive 
perspiration produces a depletion of sal*+ and water in the body, Such workers 
eet painful contractions of the calf and ebdominal musclos, Provision of cool 
drinking water, adequate rest pauses wherever Necessary and acclimatisation 
through gradual exposure to heat, helps a great deal to prevent this condition, 
As far as Ranerole avoid employment of eiderly and weak persons on such job, 

| Since the average daily intake of salt in an Indian diet is high supply of salt 


tablets on a routine basis is not necessary. 
. PREVENTION: Heat escaping into the environment from hot process%s 
b 


} can be controlled in insulation of hot surfaces, shielding against radiant heat 
and through provision of local exhaust ventilation at the workspot. Improvement 
in general ventilation is also helpful. Spot cooling of hot objects to be 


hatidled}like boilec ash can be tried in some situations. Isclation of hot 


processes Or Use of personal protective devices 8+ bestes or aluminised 


overalls, gloves etc. may be tried. Unlagged steam piv lines and clesure of 


existirg windows for security reasons is the commcnesi suse of aiditional heat, 


Proper lazzing on steam pipes, even though economical in the long 


often neglected. 


run, is mcst 


i* No standavds have been laid acwn under the Factories' Act in 


respect of maximum or ideal temperature i 


ts en) eel according to an agreement arr! 
the ary bulb temperature if che loom 
e relative humidity 


n the workrco.15. In respect of 


ved at vy the Indian Central 


shet shall not 


oF over the Wat Bulb and th 


be Less then 5°F and mre than{0'! 
ot exceed es F except 


shall not exceed 54%, The dry Bulb tcnperature snould } 
on occasions and temporar/ vagaries of 


the looashet shall be 12 pet hour. a 


climate, ‘ihe rinimum air changes in 


f 


and acaievement are the 


an ILLUMINATION 


} i) oe LIGHTING:. Human behaviour, performance 


sun vif LA t é 
an be measures with 


x ‘ond wegul ts of seeing. Tllumination levels c 
| METER and are expressed in the Foot Candles or Lumens. 


| glare lead to accidents and strain on the eyes, 

nsequent physical and psyonological fatigue. Recomended values of 

Pies ton levels for various industrial operations are available. as 3 

coy and Moharashtra Feotcxy Rule No, 35*there should be a minimm 
eae og ay. anauatry and 30 Lux at the 


Poor Illumination 


neck and back muscles with 


4 6. G 


INFRA RED liaYs: Exposure to infra red radiation i: very common 
in glass industry and near the cupolas and furmaces, Infra red radiation is 
_ Yeadi y absorped by the surface tissues and therefore ¢>es nct inflict any 

_ deep injuries. However, with a continued exposure eyes may suffer even well th 
_ the level that causes general discomfort to other parts of the body. It causa 
_ CATARACT of the leng in the eyes, Suitable eye protection glasses should 
there ore be provided. Use of reflective screens of polishei aluminium sheet 
Rear the source is another method, 


a 


ULTRA VIOLET RADIATION: Health hagards from ultra violet radiati, 
Migs superficial injuries to the skin and eyes. There may be a considerable ti, 
_ ~88p between the exposure and developmen: of symptoms. WELDERS FLASH is a com) 
cecupational condition affecting the eyes of the workers and involving a lot of 
time loss. Industrial processes such as welding, produce considerable amount yf 
_ultre-violet radiation, Substances like dzone and oxides of nitrogen are also : 
produced from the action of this radiation on air, A high concentration of opp, 
2 and oxides of nitrogen have been found in the room where are welding is carrig 
out. The practice of providing soothing eye drops cannot protect the exposed 
workers against occurrence of WELDSRS FLASH, but may help to roliove the eye a ‘ 
and pot as a psychological boost that something is being done for their eyes, q 


= = ——) er as 


These drops are no substitute for proper type of goggles which alone can save tj 
? eyes, | : 
CONTROL MEASURES: Goggles, face shields, gloves, laggings, over 
and boots should be providod to all welders and welder helpers engaged ON a Ff 
contimious welding job, Opaque shielding around welding booth is necessary to j 
Protect otler persons, There is also a need to have a good general ventilating 
local exhaust for removal of chemicel contaminants produced during arc welding} 


XRAYS AND ATOMIC RADIATIONS: Xrays and atomic radiations are wide 
used in industry for determination of defects in castings, fabricated structung 
and welds, or for detection of foreign material in packaged food ete, Radium | 
along with zinc is used in the manufacture of luminous points used for paintin 
the disls of watches, clocks and scientific instruments. All ionising 
radiations have a carcinogenic effect, shortening of life span, genetic 
mutations, reduction of fertility and cataract, Distance from the source is thi 


most easily applied principle for protection against radiation, Remote 


cont rols shielding through substances like lead, cadmium or boron are very 


pful. For nutrons paraffin and concrete are most effective, 


NOISE: Noise is an unwanted sound, Our drive for increasing 


dr! 
on 
in 


i, 


rey mY 


‘ ay - is ae 


; 


increases the chances of accidents. Loss of hearing may not be recognised 
or felt by the workers immediately, It requires an exposure of anything 

. enen 3 to 10 years. It will also depend on individual susceptibility. To 
prevent hearing loss, the noise level should not exceed 85 db (decibel) at 
proqusecioe ranging from 300 to 2400 c/s per second for an 8-hour exposure, 
Harnful effects depend on a number of factors viz. (a) individual susceptibility, 
(b) noise intensity, (c) Total length of exposure, (d) leneth of exposure at any 
one time, and (e) Whether noise is continuous or interrupted. The roar of an oil 
burner or the rumble of a train is made up chiefly of low frequency sounds, On the 
other hand, the noise of escaping steam or a whine of pneumatic tools is made up 
predominantly of high frequency sounds. The noise from industrial machinery is 


usually concentrated in middle frequency range, 


The 1976 Amendment of the Factories’ Act includes NOISE INDUCED 
HEARING LOSS as a notifiable disease, It therefcre becomes obligatory for 
employers to undertake measires to prevent exposure of euployees to excessive 
noise level which may cause this disability, The Amendment unfortunately does 
not lay dow.1 the permissible exposure limit of noise in the terms of decibles 
“nor dees it give any details about the method of examination for the affected 
_ workers, Hearing loss is a defect which an individual worker himself can 
: perceive and on audiometric examination would prove or disprove his contentior, 
It is therefore necessary that an examination to test hearing power of employees 
is carried out at the time of recruitment and repeated at specified intervals so 
as to detect such cases at an early stage. This is now a common practice in 
all Western countries where compensation for Occupational Deafness is quite high, 
Since the*loss initially affects high frequencies many workers do not feel 
“Habaicepped until the disease progresses further. 


Following methods can be applied for control or reduction of 


noise, (a) Control the noise at the source through good engineering désign, 


(b) Substitution by less noisy processes such as welding instead of riveting, 


grinding instead of chipping etc. (c) Isolation: Shifting noisy machines to areas 
th few pecple work, Well insulated partitions and tightly closing doors may ®e 


instalj.ed in that area, 
protectors such as ear pl 
VIBRATIONS: Rapidly revolving machineries such as pneumatic 


(d) Use of sound absorptive materials, (e) Use of ear 


ugs and ear muffs and (f) Rotation of perscnnel. 


drills turbines etc. give rise to vibrations which may affect workers employed 
i oe + 
, ere SS $ 


‘on guch~jobs, _Pneumstic drill 
eae 4 | Ahet. nown as Raynaud's phenomena - a disease which occurs 
hands, 1 condition kne 


operators are known to suffer from muscular cramps 


il le, a 

* ad 
ar _ 
‘ 


in 


t* oo 
| through mouth by way of ingestion, 


Absorption through 
- Pespect of certain chemicals, 


Broken skin hastens 


skin may also occur in 


absorption, Howe over, subst 


Exposure to adtust 


: 
‘vccurs mainly in mining and quarrying industy| 
It iso vecurs in T.xtiles, 


Chemicals and Metallurgical industry, Grinding y 
pulverising Operations Senerate a lot of dust which 
the quantity, duration 


J 
wou! 1 be inhaled sen 
& lle, 


Of exposure and above al] the 


particles birger than 5 micron size are arrested in the nose and upper 


ept through he mouth by ciliary » 


‘Particles below O.1 micron are i o small to be trappej) 


size of the particle, Ag | 


Sie ae 


_ Fespiratory oassages and are continuously sw 
and finally swallowed, 


the alvioli (lungs) and are therefore breathed out, 


eh nem 


It is only particles Fang, 
«1 micron which reach upto lung and remain in the alvioli, Vann) 
aniline compounds and | 


hydrogen sulphide and 
| 

Ingestion of toxin anhatances resulta from 

“food: - home ‘fond kept in dusty workrooms and through the h, 
aah ing the hands properly, 


eating contaminate, | | 


It however plays a minor rolc 
where Housekeeping is poor and the workers are not provide: 
favilities, 


and is generally 8 


!'with adequate w 
Inhalation is by far the must important routs of absorption, 

Effects of chemicals on human system 
of toxic substance in the air, (ii) Duration of expo: 
(iv) Individual susceptibility, 
or both, Caustic liquids (strong 


~The degree of skin irritation would vary from mild red 


depend on the (4) Concent | 


sure, (iii) Toxicity ang 


ess or itching to Sevens 
dermgtitis ~ CONTACT DERMATITIS ~ which may even get infecte od and give rige ty) 

Septic eczema or boils. Some chemicals are known to produce allergic dermatit; 
In case of volatile subst ances end gases, the irritant affects the eyes, Dead 


‘throat and upper respiratory passages, 


Sympt oms of poisoning can either be acute or chronic, While the 
forier Oocours when large doses of the chemical are absorped, the latter is the | 
result of repeated or continuous exposure to small doses. 
is far more significant than acute, 


| Generally involved, such as lungs, bone marrow, nervous 


Chronic poisoning 
More than one onan of the body is 


system, liver, kidneys J 


skin etc, When more than one toxic substances are present in the oir, there 
” w be synergestic effect also. 
ee MIRRSIOLN LIMIT vatuRes ( TLV) Sinen 344+ 46 Clk tll 


Se ee = 
im 


bit of eating with | 


These effects could either be local or syste! é 
acids and alkalies) cause irritation of skin} 


. eae 
pe 


Be 


Cart 


allowable concentrations (MAC) of the American Standard Asseciation and 
the American Conference of Government Industrial Hygienists have been 
for this purpose, These limits should be used -s guides and should not 


ed as absolute levels between safe and dangercus concentrations as personal 


tibilities differ. These are based on average concentration for an 8-hour 
for 5 days a week, 


re 


: Many industrialised countries haye evolved their >wn MAC and TLV 
3 for different chemicals. In India however no standards have been prescribed 
except for Benzene which is 25 parts per million, The rececmmendations 
the Factories' Act in respect of others are far too vague. In the absence 
demand either from the Government or from the Labour it will be a pious hope 
t the employers to carry out periodical sir sampling and maintain 
tifically safe and healthy conditions in the workrooms. 


INDUSTRIAL EFFLUENTS: Waste products and effluents from some 
tries « “ven contrin harmfi'] substance which may affect t) e workers or 
eMeral populaticn around. Minamata Disease, a cendition in shich there 
soning from mercury was first reported in Japan where contar nation of fish 
le Minamata Bay area from the effluent containing mercury resu ted in an 
eak of lereury Poisoning among the population around. Such a contamination 
ing reported of late in Bombay also, 


CONTROL MEASURES: Wherever p2ssible substances with proven 
ity should le substituted by less toxic ones such as use of methylchloroform 
ichlorethylene in place of carbon tetrachloride as sclvent, xylene and 
ne in place of benzene etc. Next step should be to isolate or enclose such 
sses, Examples are shot biast machines for cleaning castings and bottle 
ng chambers for organo-phosphorus insecticides. Many processes when 
pained in a negative pressure will prevent escape of contaminants into 
orkroom atmosphere. Change of technique such as use of steel shots in place 
nd for sbrasive cleaning operations or use of wet method 
tions can also be tried. 


in rock drilling 


Providing local exhaust ventilation is by far the best method 


eventing air contamination particularly where 

oper itions c: afined to relatively small areas 
should be taken to gee that the exnausted 

furnece, spray painting etc. Care i > 

at, not re-enter the plant. for this purpose the exhausted air has 

ed well. over the roof of the buildi 


ot? Gene Par rte | og wen hoe pnllowad £6 Beeoeer 


contaminants are given off 


such as hot processes, tank 


ng to prevent its re-entry through 


$2 Tze 


cf contaminants and also as an added measure of safety, use of personal 
protective appliances is recommended. ‘These consist of filter masks, cali st, 
8, breathing apparatuses like oxygen or airline respirators, goggles, 


gloves, shoes and overalls, It must however be remembered that these are a 


last line of defence and are in a way an acknowledgement of defeat in the ‘bengf 


that these have to be used because the hazard cannot be eliminated, These are | 


but frail barriers between the worker and the hazard, The reluctance of the 


workers to use such appliances on various grounds is well knuwn, The managena} 


has to enstre that n¢t only these are readily available but that the workers ; 


trained and motivated in their use, A Barrier Cream to be applied to the expo 


parts of body with a view to avoiding contact with chemicals van als? De useg 


for scme chemicals; 


® 


MEDICAL SUPERVISION: A programme cf medical surveillance on 
the exptsed emplsyees is of paramount importance for timely detection of any 


Occupational Disease likely.to arise; The programme should include a thorough a 
medical examination tind biochemical tests involving examination of blood, Uarin: 4 
stool and ether body fluids for evidence of chemicals, It is necessary that te 


Doctor shculd have adequate kncwledge and motivation in Occupational Health, 


| Barly ‘signs of many Occupalional Diseases ‘ere similar to these of non—Occupatiy, 
origin and it is only through a proper appraisal of medical records and followg 


that these can vo detected in tims. before the condition may progress upto a 


stage when it beccmes irreversible e.g. Industrial Deafness. 


COMPENSATORY ALLOWANCES: Practice of giving compensatory alloyg§ 


ih chsh and kind (milk, banana, vitamin tablets, jsggery, lemon, coca cola, 


soda water etc.) as a measure to prevent the harmful effects of chemicals ig 


not only popular with the Trade Unions but also with the Employers. Employer, ; 


peaps view it as a method to out the long story short, Health cannot be 


ba. tered wit’ muney. Neither milk por vitamins are in antidote for an 


Occupational Disease. It is true they do provide additi ial calories and 


o the depleted intake of the workers. But th ‘ec is m> scientific 
that milk in the stomach will act as wm antidote to dust 


nutrients t 
evidonre tu ougzest 
or fumes in the lungs. 
practices cnly help to perp 
rather than their amelioratiou, 


These do not even act as a prophyiactis, Such 


etuate the hazardous conditicns in the Industry 


it ‘paw materials are somctimes 


tn Sortera Discases — a pneumonia like 


contaminated with bacteria and the infection is 


PROTECTIVE APPLIANCES: Wherever it is not possible to get rijf 


BIOLOGICAL HAZARDS: These are limited to industries where the 


af 


Pe hie 


hal the worke~s. Gynaccomastia - enlargement of male breast - a disease 
affect : 
ing male workers handling female hormones is rece“nised as compensable 
occupational disease in many courtrics of the world. 


- 


: | OCCUPATIONAL DISEASES: Occupational Diseases are as old as 
human civilisation, The primitive man used to gct his food from hunting and 
was exposed te hazards of wild life. The agricultural man has comparatively less 
~ hazards but is not totally free from then, Ayurveda records a wasting disease of 
* lungs occurring among Masons and stone dressers. Industrialisation has exposed 
the workers te many serious hazards whose nature and extent depends on the toxicity 
cf materials used and the duration of exposure to these substances, the nutritienal 


‘status of the workers and above all on the indivicual susceptibility. 


A sie 9: ae 


Bars. 12: Certain occupational diseases are notifiable and the afflicted 


~ “workers « are > eligible to get compensation under the Workman's Compensation Act 
1923. For a list of the diseases declared as notifiable under the Factories' 
Act 1948 and Msharashtra Factory Rules 1960, a reference may please be made to these 
Acts. Important among these are Poisoning caused by metals like Lead, Mereury, 
Chromium, Arsenic, Asbestos, Chemical Compounds like Carbcn disulphide, Benzene, 
Amino derivatives dyes, dusts like Silica, Bagass, Atcmic radiaticns and other 
' Cancer producing substances. Four more diseases have been added to this list 
‘under 1976 amendment, These ate noise induced hearing luss, | oil acne, contact 


dermatitis and byssinosis. 
PNESUMOCONIOSIS: This is a disease arising from exposure to 


various toxic dusts of which SILICA is the most commen, I1t occurs among miners, 


stone cutters, grinders, pottery and ceramic workers, gla:s biowers, sand 


bla ters and in many other Bperat ions. 
disease. Particles of silica get deposited 


se of time, conglomerate 


Higher the frec silica content of the 


dust more are the chances for the 
s .n the form of fine nodules which, with pass: 


in the lug 
‘ey « nes, The condition 


until the whole lung becomes 4 veritable piece or small 


is “progressive one causing shortness of breath and repe: 
53 ultimately develop TB of 


in lungs which affect the working capacity. Most cases 
lung due to super added disease. The disease is notifiable under Section 89 of 


the Factories’ Act and also compensable. 


ted bouts of infection 


LEAD POISONING : Commcn route of absorption of lead is through 


esponsible for some cases. Typical 


ugh ingestion may bo r 


inhalation thre 
etite, feeling of wenkness, vague paid in 


symptoms and signs ar 
stomach and paller of fac 


arrhoea, Soll owes f long mesec 
me iti. re . ‘so on the gums, thocgh this by no means is a 


rn 


e loss of app 
e from anaomia. There may be 
da of constipation, finger naila may become 


nlternate routs of 


(lead palsy) defective visicn, loss of memcry, falling of hairs and sometimes 
high blood ees The disease is notifiable and a compensable one, 


BYSSINOSIs; Exposure to cotton dust mainly in the Carding 

eid Flow Room Devartments of Textile Mills and in the Ginning and Pressing 
factories causes a disease of the lung which is known as Byssinosis. This 
disease is so far neither notifiable nor included under the Workmen's Compenget 4 
Act, However, & proposal for its inclusion is before the Government, It requiyy ; 
anything between 10 to 15 years of exposure for the disease to occur though cast 
occurring after shorter duration are not unknown, Early symptoms are mild ‘ 
irritation of throat and a feeling of tightness in the chest on Monday morning $ 
(after a weekly holiday), The symptoms disappear when the worker is back home, ; 
As further exposure continues the symptoms occur on Tuesday, then Wednesday ant | 
so on until the worker finds difficulty in breathing on all days of the week, 
Tuberculosis infection supervenes and 50% of these cases ultimately die of i 
tuberculosis, On transfer to a non—dusty department, early cases would Show go. 
= imp rovement but the symptoms would soon reappear if they go back to their 
| original job, 
) Prevention of occupational kage lies mainly in providing | 
3 hygienic conditions of work in the factories so that worke rs do not get an una 

exp?sure to harmful substances, Proper selection of workmen through pre-placene 3 

examinations, periodic sampling of air in the work rooms, use of protective 
. appliances and periodic medical examinytions are recommended to ensure their | 
etary detection so that the affected workers can be withdrawn before it is To 


By 


PRE-PLACEMENT EXAMINATIONS: Medical examination of workmen at 


the time of recruitment or prior to their being placed on certain’ jobs is known 


} Pre-placement examination, Under the Factories’ Act such examinations are 


compulsory only for certain hazardous Operations listed under Section 87 of the f 
| Here also the law permits such examinations to be carried out within 
Such workers have also to be re-examined afte, 4 


Act. 
seven days of their appointment, : 
specified intervals of time varying from 3 to 6 months, 


It is now a common practice with most of the big industrial 


establishments having a medical officer to examine their new recruits for 
fitness. The important points to be noted here are whether the worker igs 
‘ ytd : source of danger to 
tious disease which may be a source o 
suffering from any infec 


Kk or whether he hag any bodily defect which may hamper his capacity to F 
oonwe ers 
which in course of time may make him a liability to the e« company, Bach 
or 
has its own standards of fitness regarding height, weight, eye sight ety, 


_ treatment of the injured and the cost of compensation or 


--to bring about some consciou 
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IN RI SAFETY 


"In a country as pepulous as ours, there can be danger of a 
tendency developing to discount the value of human life, Its less in accidents 
o> through the slow and ogenising process of an occupational disease may not stir 
the community as much as it would in countries with chronic labour shortages, 
beateh to the nea ones it is a tragic occurrence. Relief gets organised after 
the event, but prevention gets sidetracked", Thus observed the National 
Commission on Labour in their final report submitted to the Government of India 
in 1968, The present position of Safety in Indian Industries still continues to 


be the sane even though the above report is now 12 years old. 


Ever since we elbarked on industrialisation, accidents in the 
industry are on the increase, Besides causing bodily injury and pain to the 
injured worker, accidents incapacitate him for a varying period:of time, depending 
on the seriousness cf the injury. Quite often these result in a permanent 
disablement of death, Accidents may also dalase the machinery and affect the 


smooth flow of production, These are thus a drain on Nation's economy and a 


loss which we can easily ‘avoid, The movement to reduce accidents which 


originally started on humanitarian grounds is in reality a problem of reducing 


the eosts to the industry. Direct costs are expenses ineurred on medical 
disablement’ allowance 


to be paid to the worker. Indirect costs comprise of time lost by co-workers, 
superviscrs and others involved in inquiring into the cause of the accident, 


filling the report, complying with other legal requirements and damage to 


machinery. 
Various official and voluntary agencies have of late been able 


shess in respect of accident prevention, both in 


the minds cf employers and employees alike. The Factory Inspectorates in the 


States and the National Safety Council an 
job, In Maharashtra the Council of Industri 
National Safety Council) has been carrying out numerous 
two decades. All the same, our existing figures when compared with other 


a its various chapters are on the 
al Safety (Maharashtra Branch of the 


activities for past 


st are still very high. 


NON-FATAL TOTAL RATE PER 1000 E.R. LAKH MANDAYS. 


287560 288173 67.56 23,61 
324545 325180 75.67 4 53 
285 257 285912 63,63 21.98 


Re a 58.49 20.51 


Rote here that it was because of the attenticn drawn by private Insurance 


conditions and et the same time control unsafe acts, the possibilities of 


articies abvve one’ 


$ Gg=g 


There is one more agency viz, Emplcyees' State Insurance Corporation | 
wh should fr, active) interested in reducing the acidents because of the 
heavy drain ‘hese cause cn its funds by way of payment c TDB (Temporary 

Disablement A§lowance) during the period the injured wor. 2r is off work and 
compensation in case of permanent disability or death, i wretfully Bmployees! : 
St te Insurance Corporation has so far not taken any posicive step in this 
direction on the lines of what is prevalent in some western countries, One m; 5 


ataP std past and by the social security Organisations later that the 
safety movement in the west gct a fillip. With a view to providing an incent;, q 
to the emplcyers, these Insurance Companies used to raise or lower the premiy ; 
peyable depending on the number of accidents in a client company, This attra ‘ 
Mahy eMpleyers in Safety because to them it turned out to be a rewarding PLOpoy 4 
The ESIC in India charges the same premium, irrespoctive of the fact that Clig 4 
Company A may have a good safety reccrd and B a poor one, 4 


ACCIDENTS ARE CAUSED, THEY LO NOT HAPPEN: © 

Many believe that accidents are inevitable for those who work in the 4q 
industry, They therefore take accidents as a natural happening or a calamity, q 
something which is beycnd t!.eir control, This however is a gressly nistaken 3 
and a fa alistic a Behind every accident there is cither an unsafe condit; a 
or aN unsafe act. It is said that im majcrity of accidents (85%) both these 4 


factors are responsible, If “ne exercises vigilance to eliminate unsafe 


accidents could indeed be reduced to zero, 


UNSAFE CONDITIONS arise from unguarded cr poorly guarded machines, 


poor housekeepins, lack uf adequate safety devices and use of defective tools 
end implements, Uneven and broken floors, presence of sharp objects like naj), f 
glass piecer on flvuors or their obstruction with unwante: vdjects, spillage cof 


ter. oi] and other substances on floors, parts of machines jutting out, poor 
water, 


layout »¢ the machinery ete. contribute to poor Housekeeping and consequently 
AYN 4! 


to accidents. | ae 
of UNSAFE ACTS are hurry, teking chances, using unsafe methods, lifting 
g capacity, neglect to replace the guards after repairs ty 


These can certainly be controlled to avcid accidents, Reasons 


maghin neglect to use personal protective appliances, disregard of safety 
es, 


rules, tampering with guards and locking devices etc, 
f . 

f the above will shcw that if efforts are made ty 
Careful analysis © 


naafo conditions and unsafe acts, there will be no cause fur aps 
o unAa : | ee ig gh | UT. 


oo 
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preer me under which all hazards should be listed out in the form of a Safety 
Merial . Maintenance of the Machinery and of the guards installed and a regular 
1 inspection of these guards is also necessary. The Management should also 

; introduce scme safety incentive schemes either departmentwise or for the whole 
_ factor, to enlist enthusiasm and support of the workers in this respect, They 
4 should organise Training Programmes for the workers and supervisors with a view 
to improving their conscicusness, The workers should be impressed that working 
_ safely 4s in their own interest, If they remain absent even for minor injuries, 
they would lise a part of their wages besides the pain and suffering they have to 
undergo because of accidents, A prcgramme of Safety Weex organised on a yearly 
basis is useful, Although Safety Committees are nct yet statutory, these be 
established in each factory and the discussion in these meetings be arranged in 
a businesslike manner, 


IL OT ONE AP ea 


Judging from any angle, legal, material or moral, Industrial Safety 

is a responsibility of the Management, Unless the management is earnest to 

, provide safe working ccnditions, no amount Of compulsion can be of any avail, Since 

: the primary aim cf any industry is to make profit, and more profit, unless the 

economics of safety are properly understcod and explained to the management, the 

slogan "Safety Pays - It Costs nothing" remains cnly on paper and the Management's 
interest in safety gets vestricted to merely complying with the letter of the law 

or from public relatioas point of view to create an impression that they are a 

_ progressive lot. This is cne reason why there is a wide gap between what 

| managerents preact sid what they practice. 

The next in importance is the apathy cn the part cf Workers and Trade 
“Unions, How tc involve them and to create in them an awareness that their 
safety at wort is as much imp>rtant, or perhaps even more important, as getting 

- higher emoluments, that unsafe conditions of work or unsafe werk practices are 
te not a matzer to be bartered against money, is ind2ed a problem of much wider 


dimensi 18. One really wonders at the neglect ani complac enr:ce exeroised by the 


rade Unions in this direction. 


All accidents irrespective cf their nature must 


ACCIDENT CAUSES: 


be properly investigated and cerrect cause feund so that rm 
Accidents from UNSAFE CONDITIONS 


modial measures 


ean be undertaken to pwevent their recurrence, 
can be breadly classified into (i) machine injuries, (ii) material handling, 


(444) Defective tools, (iv) Poor Housekeeping, (v) Electric:1 causes, (vi) Falls, 
(ats) Hon-sage/non-avai lability of protective applian 

ire due t? UNSA "B ACTS on the part of the workers (Personal Factors) important 
Waea which are (1) Hurry, (44) Taking risks or a chanco, ( id) Lack of job 


») ete, Some accidents 


to the power available from any 


: 16 ; 


A aR industry defective tools or machine injuries m 
a eget of then, 


ay be responsible for 


} RECORDING AND REPORTING: All accidents must be recurded in a 
systematic manner so that the performance can be compared from year to year, In 
factories where there is no Safety Officer, such recording is generally done by 
the Labour or Personnel Department, Recarding of accidents is obligatury under 
the Factories’ Act as well as E.S.1.S. Act in the proferma prescribed under these 
Acts, Whereas wnder the former only reportable injuries are to be recorded, the 
latter requires reocrding of all injuries from trivial to serious, 


Following are the indices commonly used for purposes of compilation 

end comparison, 

tad REPORTABLE ACCIDENTS, Under Section 88 of the Factories’ Act 
‘accidents which cause death or any bodily injury by reason of which the 
* injured person is prevented from working for a period of 48 hours or mre 
immediately following the accident, the Manager of the factory shall send notice 
theredf to the appropriate authorities, Such accidents are alse known as IOST TIME 
Accidents, 


Wao pact RATE is the number of Lost-time accidents per one 


| nil}ion manhours ‘of work, 


SEVERITY RATE is the number of days lost per one million manhours 
of work. While calculating the manhours worked, the act ial hours of work put 
ir including the overtime and hours worked by supervisory staff should Le 
included. [| th thes. can be worked wut as shown below:- 


mui Rat Total No. of lost-time accide its x 1 1000, 000 000 
Frequency ex = conseenmecepnegea ia. eee 
Manhours worked 
Total number of days lest x 1,900,000. 
SE aunernyahinenepemerarsionneainmene==-— 


Manhours worked. 


Severity Rate = 


MANUAL LIFTING: Although human muscle pewer is much inferior 
machine, we in India use the method of manual 


The question as to hew much weight can a 
tresport of load on a wide scale. | 


worker carry either in hand or on his back without damage to his health has 


been the subject of great debate at the I1,L.0. which is concerned with 


Ampreving the conditions of work. 
_ has 80 far been accepted by ene State viz. Maharashtra lays down 55 kg, as 


weight to be carried by an adult male worker, Limits in respect 


Lae 
ce: a ne a ae en eee ee 


Their recommendation en the subject which 


Ss ee 


<%, 


ACCIDENT PRONENESS: 


Nobody wants to get injured, Not even a chi ld, All the same one 
does come across workers who meet with accidents more often than others; The : 
term accident proneness is sometimes used for identifying such persons, Psycho}, 
once believed that there were some individuals who because of their psychologic J 


Make-Up are accident prone, This observation was based on the fact that the og 4 


for accidents in such cases was ‘an ulisafe act on the part of the worker, A 
detailed study Of a large number of accidents in an organisation would however 


reveal.’ that “in majority of accidents there is a combination of an unsafe act ag gq 


well as.an unsafe condition, In fact the latter may be predominant and even 


induce the worker to adopt an umsafe act, For instance, if a ladder with a Ord a 
rung and patched up by tying a string is supplied to the woiker, he is likely t p 


do the same to further rungs that might break in future, While the cause here 


an unsafe act, it ‘has been motivated by supply of an unsafe equipment, Further, 4 


_ the root ¢ceuse of unsafe acts in many cases may be poor job knowledge, inadequt# 


‘an obj 


instructions, tack of safety education and awareness or some physical handicap 


in the worker such ‘as poor eyesight, hearing power or muscle power or height : 


required to do a particular job, All these factors should be excluded before , 
be fiet is labelled Acgident Prone, | 


i's 77 ie : 


LY PLANNING. | 4 


rif Increasing population is eroding into all our efforts at nationg) 


ae opment , “he prob’ om has become more acute durim; past two decades not a 
because of any increase in the birth rate but due to the ¢ cadual decline in the d 
death rate, While death rate in our country over past 70 | ears has declined 4 
from 43°to 14 per 1000, the birth rate has come down only rom 49 to 38 per 1004, % 
Thus our annual growth rate which was less than 2% before independence now si 


stands at 2,47 creating a: wide demographic gap which has to be bridged by an 


adequate economic growth to sustain this increasing poration, It is estimate) 


that at. present rate of growth, India's population would cross a 1000 millinn 
mark at the turn of the century - a situation wity unimaginable consequences, 


u 


Among the developing countries, India was the first to recngnise the population 
problem as early as 1951. The Government of India has ever since laid 


increasing a cons in its 5-year plans on reducing the birth rate and has set 
ective of. bringing it down to a manageable proportion of 2 per 1000 

qanvm by 1978. Of late, it has even liberalised abortiens under the title 
per 


6 th ress has not been satisfacto 
"Medical Pepminetion of Pregnancy’, Bu e progres a 


- Since there aro no signs of fulfilling the above target the Ministry of f Hoes Bae 
*) nove ee | 


a oe ee 


Oo od 


| 1. Industry po the largest number of men and women in the ° 
reproductive age-group, 
2. It has its own Welfare and Medical services threugh which it can 
reach each and every ‘employee, 
«3. Industrial units being business &rganisatinns can organise their 
pregrames more efficiently.than what the Government can, 
4, Industrial workers are'a compact greup exposed to madernising 
_influences, have higher levels of income, educatian and aspirations 
and can appreciate economic and social advantazes of a small family 
nerm better than the general populatian, 
5. Adoption of a small family norm helps in prevention of social 
- problems in the industry, reduction in absent ceism from work and 
-* - also reduction in accidents in the factory. 


6, The Family Plannirg programme thus helps the industry indirectly 


facilities, medical facilities, etc, which they have to.provide 
ata eeera”) © expenditure, 


There are a a of other indirect benefits like the Multiplier 


on rural. population and others, | but the most..important benefit that will 
ox o biver’ the years is a solution to the growing problem of unemployment , which 


posts a serious threat to our industrial peace, The industry thus owes not only 


ioral end sociel rompanathi tity but, if I may be. permitted to say even a 
tertal Barrens yin ending their helping, hapd to the nation in this task. 


A nenber of indust rial organisatious:have accepted this responsibility 


a ia 
« 


A are doirg excellent york in propagating Family Planning not only among their 
ployees but also in the community nearby, The methods adopted by them can be 


a pevat ed by those who are not yet involved in this movement, 


se Fanily, Planning essentially consists of two components — 
) motivation, and (b) provigion of contraceptives and sterilisation services, 


ether the implenertation of the programme in Indust ry 


partment: orto welfate department isa question which 
rg in the ‘industry, its size, resources etc, Wherever both 


ould work in close cooperation. It 
tep executive at the iactory takes 


be entrusted to medical 
depends on the 


rounstances prevailt 
eae agenciice exist they sh 
bored that unless tite manager or the 
wes ee srest 4n the work and himself reviews the perform Nce, 
e are ‘hany inst ances when one finds that af’ er an initial 
“sr “two, the response drops down and nobedy be thers further, 


must hewever be 


things move very 


in bringing down their costs cn services such as housing, recreational 


a Tee ne ee 


3 19: 
; _ Felowing steps should be taken to brzanise an effective Family 
Planning programe in Industry; 
* 1. To undertake. educative propaganda through display of pbsters, 
distribution of informative pamphiets, film shows, exhibitioss . ind 
- ‘meetings of the workers in different departments, While sOMe 4 
' publicity material can.be had from the Government free Of chap, : the 
é additieral material based on conditions in each factory, may the 
‘ have to be prepared locally, i fact 
“26 Family Planning Secial workers should be permitted to approach 4 ‘com 
employees in the working time whenever required, 7 bas: 
3. To undertake a Family Planning survey of the entire employee § wags 
population of the factory, ao 
4. To acquire and store adequate stock of contraceptives far sa a on 
distribution among the employees. po? 
5. To arrange for vasectomy operations on the factory premises op 4 c 
vcd make’ such ‘arrangements with a Nearby government clinic, It may p. ; 
5 BS be noted that Maharashtra Government gives a grant of B05 1/~ , 
_ any industrial establishment per vasectomy operation if the sall pop 
oe _ is performed at the medical clinic of the establishment, 2 
5 z SS 6. To grant monetary incentives for sterilisation operatien en = 
; +4 hee Eithe employee or his spouse. : i 
j Met. Ir the responsibility for fanily planning work 1s assigned to} pa 
(oa MMT Wal fare Department, it 1s necessary that the Medical Officer, [ APP: 
4 et, ‘ even if he be part-time or full-time mst be involved ih the E mie 
1a at programme, = 


8, 


Provision of free medical care for any complicatien that mighy 4 Z: 

arise from adoption of family planning methods, i % 

9. Periodic follow-up of the employees practising family planniy — oA 

methods. ‘ “are 

Assistance from the Vovernment with regard to supply of contracept;, a wor 

DANG TEE etc. is available, Voluntary agencies like the Family Planning Aggy q Com 

tion of India having branches all over the country also offer such assistance, in 3 ext 
eluding motivation and supply of contraceptives in eur own city the FAMILY PLANNER” 

UNIT OF THE BOMBAY MUNICIPAL CORPORATION renders all assistance, if requested.Pry 4 Ind 


record keeping of the work carried out is very important for evaluation and asseg . 


Sst wom it 


tare ee 


¢ .-our population is increasing by leaps and hounds,Starting with 2% 
Be cbt: ‘dm the veer 191, we have reached a staggering figure of 647 million by }, 
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EERE SER COURSE ON OCCUPATIONAL HEAITH 


INDUST{IAL MEDICINS DIVISION 
CENTRAL LA3OUR INSTITUTE 
SION, BOMBAY - 400 022, 


ACCIDENT PREVENTION 


"Accidents Start where Safety Stops" 


___- it is said that there would hardly be a worker who has not been 
disabled fran work for more than 48 hours following an accident if he 
has: served his comolete life time in the industry. A mannual worker 

) might have had many injuries needing first-aid. If the statement is 
true, it reflects the seriousness of the vroblem. 


From the records it is observed that over 3 lakhs revortable 


ba guts 


cide 8 are recorded every year in the factories alone in India out 

which about 600-700 cases are fatal. During 1978, nearly 3% lakhs 

rded which included 800 fatalities. This Img fire, by 

explains the gravity of the problem. Apart from the injuries, 
ved by the workers during the course of their work, the workers 

“also affected by the toxic effects of the chemicals, fumes etce, 

| + in the envirorment. As medical officers, you have also to 


E in ‘accident may be defined as an unplanned, uncontrolled and 


| undersirabls incident, which may or may not result in an;injury. Fran 
‘this definition, it could be said that injuries are always the 


t in partial or permanent 


disability and may even cause fatality. When a worker is injured, it 
eyerything possible has been done to prevent the accident and no one 
ian resoonsibloe for the incident or, in other words, nothing is 


required to be done ‘to prevent similar incident se 
AGC IDENT THEORIES 
ories were evolved about the 


Various the 
and some of them were : 


trend of accidents 


| : this theory, an accident was, 
"Pyre Chance Theory" : Under this theory, 
(4) considered to be an Act of God. Workers were made to believe 
- was initiated to prevent the accidents, 


ig theory and nothing 
+ it was By that the accidents eannot be controlled. 


. ks 
.Ce Saksena Dy. Director Docks 
Bi torte General of Factory Advi 


Sion, Bombay ~ 400 0F%- 


ce Service & labour Institutes 


the health of workers during the course of their employment. 


rn system can be ma 
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person is disable 


“aceifents may be m 


_ dependent uvon the 


Re 


"Biased Liability Theory" : Under this theory, it was said 
that once a person sustains injury, the chances of his 
edypinat. injured again are either decreased or increased. If 
: probability has increased the theory is lmown as 
Contagicus Hypothesis" and if the probability is decreased 
it is called "Burned Finger Hyvothesis", 


“Accident Proweness'' : Under this theory it is aaid that 

there are certain seople who are Mable to ret injured more 

than others. However, the accident «ata does not lend any 

support to this concept. It may be’ said “hat people are 

: trying to take advantace of this concept in order to evade 
es steps for accident prevention. 


* 


1b Stress Theory" : Under this ti cory it is said 
__ that people who fail to reach some sort o:° adjustment with 
_ working environments may have more accidents than others. 


- 


“poninots Theor This theory was evolved by Mr. Heinrich, 
“has investigated a number of accidents, came to the 


~- —s Agedidents have been classified in two broad categories + 
(1) Reportable (2) Non = revortable. Under the Factories Act, if a 
son 4 ad f-om work for more than 48 hours follewing an 
t, the accident is treated as reportable, The reportable 
inor, serious and fatal. First-Aid cases and where 


the persons are not disabled for more than 48 hours are said to be 


non-report able accidents. 


Aecid. nts and Systems + 
is the probability that the 


The reliability of a system is sabia 
. ag Iv perform its intended function under given 
nystan patt got of oes In any plant the output is 


+he intended period. | 
pe efficiency of the men and the machines and if>also 


. ds and environments. An accident 
a the materials, metho 0 gern , 
J peepee the out put of the plant, and the e ficiency o1 the 


jintained by : a 
firs 


Oy - ae 
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ai . Keastdye Pf DAA On rm 
Oe PY Sree : 
BME yeast» perthdly OS” 
Lue mck * 
i i) providing and maintaining sa®e plant and equipment. 
‘ ii) proper guarding of machinery. 


iii ; ; 
) plas and arranging processes with due regard to 


iv) training of workers. 


v) bringing out manmals, codes etc., for the safe 
methods of work. 


vi) enforcement of safety provisions. 


wii‘ arran7ing inspectiéns to discover rnd correct the 

Lae hazardse 

1 omg viii.) providing safety minded supervision an motivating 

the supervisors. - Sapety Vp Ors 

ix) mot SysbiBe the workers to follow safe 1 2thods of 
wor e 


Bai, x) investigating accidents to find the factors for the 
= 4-5 game and implement remedial measures to prevent 


Se ooenareco> «the same. 
Mee bsies boc = Chim Le A note = 


_ + Accident ion Tecl 3 
3 i “ wy re ‘> :% es or 7 


effective without involvement 


, ‘of all concerned i.e. management, supervisors and the workers. 
Hence apart. from the interest taken by the management, workers are 
alt to ‘be motivated to adont the safe systems of work, A number of 


Bae; Hlechemes have been formulated for the active particioation of the 


Sar : al 

0 workers and one of them is the 'Safety Stewards 

gn some factories. Under this scheme some 
- trained in safety and called safety stewards. 

‘legislation has orovided for t afety Representatives! who take 

| In Sweden, in any 


active. steps for the safety of the workerse 
smploying more than five persons, the workers can elect 


; _ factory emp 
any person to be their safety representative , and this safety 
) 4f the conditions are not 


representative has powers to stop work, 

 eonsidered to be satisfactory and the work can only be started 

ne with the aoproval of Factory Insoector. 

has been cooveratin’ “ie the Safety 
; we nt or srarnmes. The improved 

ment: in the accidens or evention programm 
“rea facilities have heloed in reducing the death rates and at 
times preve nury to become Te jortable. Doctars can 


influence the managements to take more interest in the safety. They 
have all the records to lmov the trend of the accidents 7 the e 

ne safct enartinent in tho accident preventione 
y and can help ti pafoty fF : 


Medical profession 


factor 2 
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; or could 
he machines-controls for better 


and express their concern about the 
need for training ete 


ings to workers and their 
ad worker becomes a liabi 


' good cause of 
and healthy should do so, The medical 
lending good support so far, and is hoped that 
eir activities further in this direction. In 
conclusion, it is worthwhile recalling the words of wisdom of JUHNKE : 


7 Sa ane 


- 


wxihoy "And the end is “hat the workman shall live to enjoy the 
fruits of his labour; that his mother shall haw tho comfort of hig 

arms in her age; that his wife shall not be untimely a widow; that 
tis children shall have a father and tht crip les and hopeless 


wecks wh» were ouce strongnen shall no longer be tie by-product of 
industry" 
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ING CONSERVATION PROGRAMME 


SYNOPSIS 


eet 
Noise may be defined as unwanted or undesired ; ound. 


Decibel (a5) : This term is used to described the ° -tensity of 
sound. . The decibel indicates a sound oressure of 
0.0002 Sloecbar or dynes per square centimetre, 


Frequency : The frequency of sound ig the number of times a 
complete cycle occurs in one second.’ It is exore ssed 
in cycles oer second (c/s) or in hertz (Hz). 


Approximate noise levels : 


_ Whisper 20° 43 

Normal conversation 50 to 60_dB 
Street noises 40 to 70 dB 
lathes 85 to 95 dB 

Riveting on steel plates 130 aB. 


Effects of noise : 

Auditory effects of noise ;} 

On short exposure to high intensity noise: This may 

cause sudden rupture of eardrum. The drum usually 

_hals up if the tear is small. 

On prolonged exposure : - 

A, Temporary Threshold Shift (TTS) : Exposure to noise 
can produce temporary hearing loss, or auditory fatimue, This 
cari be seen from audiograms made on a person exposed to loud 
nuise at different times of the day. The hearing becomes 
normal by the following morning. Most recovery occurs within 
an hour or two of the end of exposure. 


Several factors can influence the peeve SOpmeHS of TTS, 
These are : 

1) The loudness of the noise 

2) Whether intermittent or continuous noise, and the 
Intermittent 


amount of rest period between exposure 
; shift than continuous noise. 


“noise produces less 


; 


7 


&. 


~ Be Permanent hearing loss : loss occurs first in the 3,000 
to 6,000 Hz band, usually with maximum loss at 4,000 Hz, At later 
stage, the loss Spreads to other adjacent frequencies. Sane 
Persons are more Susceptible than others for developing the 
hearing loss, Particularly those who are aware that noise 

disturbs them, 


Waomuditery effects of noise : 


Noise can interfere with speech comminication. This 
interferance is basically a masking process, For examole, with 
& background noise of 50 dB, the maximum distance where ordinary 
speech can be understood is about seven feet. With raised voice 
level, this distance way go upto fourteen feet. Tel.» hone 
conversation begins to get increasingly difficult when the 
b ckground 10ise ey eeds 60 dB, 


Disr aption of job performance and safety : As a consequence 
to interferance with speech comminication and lack of concentration 
the efficiency and output may be reduced. Accidents ean also 
occur under such circumstances. 


Annoyance : The degree of annoyance is not necessarily 
directly related to the intensity of noise, as weak sounds are 
also sometimes amoying. Attitude of the mind and environment 
are Ssportent factors. Dut in general it is the loudness and 
the frequency which determines the annoyance. 


' Hemping Conservation Programmes + 


"an ‘effective hearing conservation proframme should be 
undertaken where exvosuve to industrial noise is capable of 
producing bearing loss, The object is to ensure that an employee's 
hearing is not affected during his working life to an extent 
greater than that usually occuring with age, and to preserve it 
at a level sufficient for normal speech reception. - 


Sonservation programms is neoded in situations where the 

+ 

hearing “oss, aS measured »y audiometry, is more than 10 dB at 
’ 


4,000 Hze It is also indicated when the sound level in the 
a : aA 
1 there is difficulty 
{3 more than 90 dB an 
working environment 


. 


3. 


to commnicate by speech. 
The programm consists of : 


a) noise exposure analysis > 

b) engineering control of noise, 

c) protection of hearing with ear defenders where 
necessary, and 

a) measurement of hearing by audianctry, 


_ Indicnetry t In Industrial situations pure tone audiometry 
= ‘for air conduction is carricd out. An audiogram taken during 

. _ the preplacement medical examination serves as a reference level. 
uy Repeat audiograms can be taken at suitable intervals, depending 
t iz upon the exposure to noise and the susceptibility of the person. 
: *  sadicnetry 4s useful detection of hearing impairment at an 
be early stage, evaluation of the ear defenders and evaluation 


of other control measures. 
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REFRESHFR COU%SE ON OCCUPATIONAL HEALTH 


Industrial Medicine Livision 
Central labour .nstitute 
Sion, Bombay = 22, 


INDUSTRIAL INJURIES AND REHABILITATION 


_ INTSODUCTION 


At present there is insufficient d } 

s ata, even in advanced 
countries, available to vrovide categorical ansvers to many questions 
concerning the economic value of rehabilitation. Yet, Statisticians 
tell us that rehabilitation is an economic necessity. 


Lord W. Beveridge in his beok ‘Full Employment in a free 
Society" (1944 = London) said that '“ailure to use ow productive 
powers is the source of an interminable succession of evils’. 


We owe it both to the disabled and the commmity at large to 
spend a good deal more time and efforts in establishing an accurate 
cost-benefit analysis of the economics of rehabilitating the disabled. 


In a year in which the pollution of atmosphere has been the ~ 
giubject of so’much attention, one fact which has emerged clearly is 
the startline prevalance of rospiratory illness in ow society as a 
result of modern living and working habits. 


= There-is no such adequate publicity to injuries caused by the 
mechanised industry. If a city like Bombay were hit by a monumental 
disaster and if 100,000 citizens were seriously injured and 5,000 

of them permanently disabled it would be a headlines nese But it 
ts sad tat mman misery of this magnitude happens in our country 
every yeare Because the wastage spreads over 565 days and over a 
wide area of the industrial belt of the country rather than being 
telescoped into one dey and one place, there are no headlines. 


” ——— 


INJURIES 
According to the available statistics of the industrial 
hospitals, the permanent partial disabilities and temporary 


disabilities 4nclude 


| Sie ~ Contusions and minor cuts ~ 


¥ ~ ains 
- See stares and dislocations 
> — Hand injurics 
~- Peripheral nerve injuries 
- Back-aches 
- tations 
Quadruplogia 


~ Paraplegia and 


Di | Dee mar All India Institute of Physical Medicino 


eVe 
 pssi Director ‘ 
end seem ylitation, Haji Ald Park, Bombay ~ 54 
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Sontusions end minor cuts, and sprains ; 


It | 
et Bee geod unfortunate, this €roup should find its place in 
An rage < : wy a finger, elbow and shoulder end in a stiffness 

per treatment. Thus prolonging the disability period, 


Hand injuries : 


inspite ta ci is one of the most common industrial accident; 
Sy Good safety measures. The rehabilitation of the hand 
ways a terrific challenge to the treating personnel, 


Paranlecia & Quadruplerin : 


Tomday notable results are being achieved in this field. 


a — es 


Mortality rate of paraplegics has dropped to below 5% and of | 
the tetreplegics to below 20%, in well organised clinics, It is ) 
important to realise that the fate of a paraplegic is decided mostly © 
in the first few hours after injury. Hence: it is essential that 
early recognition of the injury and correct transvort aro taught to 
everyone concerned. Ideally, the patient should be treated in 
paraplegic clinics and besides medical calse, psychological care, 
social guidance and vocational guidance should b extended to the 
patient. In the course of treatment, vhich now-a-days lasts on an 
average 7 to 9 months, the future will be as near as »ossible fixed 


to the -ehabila ion plan, 


Training of these severely disabled frou’s in traditional 
trades is to be rules out, as they don't lead to ull re-instatement,. 


aaa “The rehabilitation of these patients should not be a difficul; 
problem unless one is faced with multiple amputations of limbs or 


with other major handicaps. 


*. .* Yagally, an amputation of a limb, especially the lower limb, 


houl : is in touch with the 
d be done by an ‘anputation surgeon! who 

osteo-uyoptastic techniques. Aliso, it is important to remanber that 
the modern Prosthetist can fit almost any stump and as such all 
joints that can be saved must be saved. 


Backache $ 


t ba 
Back injury and concomitan 
loss of time and production than any othe 


industry to-day. 


ek nain account for more 
r traumatic event in 


difficult parts in management of chronic 
low b Aigarduir ig Siding the patient throurh the ups and down 
ac 


that always occur. 


Se 


(a) Prolapsed_intervertobral disc 

and chronic peerserien disc : is a popular diagosis in acute 
lat iely ented There is no question thit the condition is 
ade on in my feeling is that the diagnosis is ofte 

made on insufficient grounds. tin " 


‘ The condition may arise 

- as end result of degenerative change 

eer appa Aaa stresses, or may be itis 
+ eee tie is the same - root vain with or without 


(b) Acute & chronic lumbo-sacral strain 

st : Basically, this is the 
pagel lon pay for having assumed a upward position, ton in so doing 
| re set aside the stable arch of most four footed aninals and : 
achieve in its dlace a mechanically unstable upright jointed colowm 


with multiple curves. 


, So, to this basically mechanically unsound spine, any added 
: insutt Tr ‘ 

| ef «injury 

. - excessive woight 

- fatigue 


é or - mscle inadequacy 


will serve to destroy the normal compensatory mechanism of spine and 


? - result in symptoms. 


ms: : The most commonly described o 
ss either in the act of bending over or 
a esvecially while lifting. 

oe. ; <7 3 This results only from rather severe 


3 “y (ce) 4 oint 
aa trauma, the force ordinarily being either compre ssive or twisting. 


2: | There is usually associated fracture of pelvic rinf. 


nset of lumbo~sacral strain is 
in recovering from flexed position 


‘There are, however, some notable exceptions. 


of life, sacro~iliac le gamonts undergo relaxation 


At three times 
o injury from lesser degrees of 


and render the joint vulnerable t 
traumae 
a) in adolescence during period of 


b) during pregnancy 
ec) in senescence 


acceleratcd growth 


ALL these times truc sacroiliac strain may occur. 
4n may be relieved by woaring a bolt tightly around 
preater trochanter se 


jor superior spines and 


The >? 
oelvis and sunport gacro~iliae joints. 


ib peLive between anter 
q This will compress the 


The compensable 
aiffers from all other 


back injury is 4 goecial problem and 
industrial injuries in cost and timo lost. 


nt in desirable posture and 


hackeache nat ic 
good dividen: ise 


. the low 
Educat int yity will cay 


body mechanics during acti 


4. 


vu 

Dts hey ppbrwd 2 dn all workmen's con 2nsation systems 

We camnot sop at n the injured worker to work and tc a useful life 

hate a. P at oayment for disability. We mst ex iplete the ; 
apitalise on ability rather than disabili Ye 


Ideall ‘lit 
d* sability Y, rehabilitation should hit at the roc cause of the 


Provhylaxis : 


_. No one disoutes that an ounce of prevention is vreferable to 


a pound of cure : 


Measures suggested : 
(1) Legislation for undue risks 


©e8 poisonous substances act etc. 


{2} Education on potential dangers and injuries thus caused. 
3) Application of ergonomic principles - reduses stross 
and strain which lead to raised accident rate through 
fatioe. 
oe Fire ana accident procedures using proner cquipment, 
5) Well trained first aid personnel ~ Re-cexamined regularly 
(6) Pre~emoloyment assessment of worker for : 


- (a) Strength 
- (b) Endurance 
ve te} Co-ordination 
d) Efficiency 
- (e) Accident = prone personality. 


The industrial physician should be provided with a similar 
book as "Estimates of worker trait requirements for 4,000 jobs" 
published by U.S. Department of labour. 


+ 


é (7) Periodic health exaninations to dotect any changes in 


workers physic . 
(8) Register for all work accidents. 
(9) Register for all accidents outside work 


(40) Research into accidents. 


Rehabilitation of the Disabled : 


! g I think 
roblem of the disabled industrial worker. : 
will tbe ce with us and it is for us to sharpen our skills. 


On the credit side we have : 
(1) Progress of medical sciences 


hanges which occurred in concept of rehabilitation 
@) imag BP ina substituion of the predominently 

biologic recovery with a more up-to-date concept 
of complex medical, professional and social rohabilitation, 


tr 


56 
(3) aoe ic and technoe-econanic propress resulting in a 
duction of physical effort and a corresponding 
increase in mental effort. | ; 


(4) State - Social Sccurity, i.e. Welfare State 


) (5) Workmen's Compensation 
;. Any, yet, there are so many other obstacles to overcome, 


(a) In many instances industry is willing to emoloy the 
severely handicapped person but he is rojected by his 
fellow workers. This is a matwer thot will require 
education. The shoo stewards are the people who should 

be invited to seo a disabled person in training in a 
vocational guidance clinic. 


(b) Delays in Board decisions 
(c) Lack of rehabilitation centres and qualified personnel 


(a) No organization to discover the disablod at a very 
early stage and include him in rehabilitation programme. 


(0) Lack of a break through from administrative and econonic 
limits of insurance to facilitate the physician who is 
no longer tiod up with limits of funds and red tape forms 
granting tho allowances. 


(f) The lack of action for rehabilitation to be integrated in 
general health system with physicians at all levels 
participating in its achievement, looking after patient - 
superivising whole orocess from acute stage of illness 
unto his social inte 


conclyy SION 3 


Rehabilitation commrises concrete stcps based on residual 
possibilities of disabled and organizational conditions available for 
rohabilitation. The assessment of work capacity rep-esents a ratio 
+t ween nossibilitics of disabled and the requiremen!s of tho job, 

» 1ereas rerabilitat ion ig the action for {morovenent or optimati~ 
sation of ' his ratio under the given circumstanceSe 


"The Secret of the care of the patient is in saring for 
tho patient " (Francis Poabody) 


you a few glides and lot the slides 


Finally, lot me show 
pseak for themselves about rehabilitation. 
oh seat eae Hee Ret IE 
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CARDIAC CASES IN INDUSTRY 


By 
Dr. Pe A. Kale # 


> si 


aa With the industrial revolution and the stress and strains of modern 

" grban life, diseases of cardio-vascular system have ecxc to the forefront. Fran 
. "the point of view of industry tie cardiac cases con be divided into the follow- 
ang catocorios. 


LGontemital of. A.SDe, PeDed., V.5.0., 22S. AsS., Asle 
-@. theumatic e.c. M.S., M.I., A.S., A.! 


; 5. Ischaemic Ischaemic heart disease » syndrones like, angina pectosis 
i. coronary insufficiency, ard myocardial. in*arction. 
4, Cardiomyopathies & Myocarditis 


5. Hypertension 
6. Patianis with oemanent inplanted paconakers 
7- Miscellancous : 


~_—-_- 


ie Qut of the above frouos the hypertensives and the ischaemic heart cases 
torm the largest percentare of cases, as ey tend so oceur afser the person has 
eady been emnloyed in service. 


It is now understood that this groun of discascs have mitifactional 
" aetiolosy job surroundin“s and the persons interactions with these play a signi~ 


| _ ficant role in creation of now casese As medical officers attached to industrial 
§ " organisations are faced with four important asnects 0” these diseases? 

Ly 1. Prevention of em>loyment of unsuitable candidates 

Bey 2. Detection of new cases 

gs 36 Rehaviliation of existing cases so that minimum man hours are lost. 
t 4. Preventive measures to reauce the number of nev cases 

i Importance of the following factors in achievinr the above mentioned 


' goals is stressed: 
a) Pranpt therapy ana orevention of ‘“iropocuts 


b) Regular exercise repgimenjs on jobs. 
c) Mass screenings of persons " at risk" with repular periodical check ups 


d) Redaction of occupational and travelling stresses. 
i e) Job reallotment and adjustment. 


B- > 
4 “—— 


eel ae | = 
: Prof ossor (Cardiology), Kef.jif- Mospital & Geth C. 
s College, Parol, Yombay - 400 012. 


3. Medical 
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Dr. Salil Bhor* 
TNORGIOT( LE AD 


Coneral Congiderntion: lead is a heavy metal. li is tho earlicst metal 
used by sian, There is a lead firure in Pritish ‘hiso om made hefore 3800 3% 
which makes the use of lead about 6000 years olf, ‘he chicf source of lead 
is from the oro Calena (PbS) - thers is no hazard of yoisoning fron mining 
of this ore. The othzr loss comon ore, Corussitc, PbCO3 is relatively nore 
soluble and is therefore, hazardous. Former source. wore Spain and Britnin, 
acca Mixico, Australia and Canada. Lead 20lsoning is a notifiablo 
SOAS. 


Route of Entry: Ingestion.of dust. Inhaletion of -ust and fumes - dust is 
absorbed hy 44% of the exposed >s0pulation, whereas the fume is absorbed by 
100%. Industrial cases of noisoning arc uccelly fs-ra inhalation, Absoration 
is dow by any route. | 


Local offectss Hone 


Systomic offoots: Acute »%isoniny“ a8 virtuaily none xistant OVWRM Uy e 

The main foatures of chronic poisoning ere Colic, Palsy ( wrist drop) and 
Anaemia, Thevo is abdominal pain and tenderness = not localised but usually 
below the level of umbelicus - no rigidity, constipation, diarrhova in the 
initial stage, loss of aspetite, nausea, vomiting and weirht loss. Wrist 
dre» is the comon:st form of n@sy — miscles which are commonly used are 
affected first — wakening and paralysis of oxtensor muscels - in extreme 
cases food drop may occur, The cascs encounter: these days are of a mild 
nature and classical cases of wrist drop are rarcly seen. There may bo 
heada he, muscular ache or cramps (Myalgia), anc Arthralgic - Anaesthesia 
and Paresthesia - hoarseness of voice when the right receurrent laryar: 
nerve is involved - Optic neuritis loading to blindness, Encephalopathy war 
oceur particularly caong children. ?allor is out of proportion to anaemia 
and is dcu to spasm of small vessls in the skin. 


-<tholo, of anaemia ~. tue to inhibition of hasnorlobin synthesis 
by toxic action on porphyrin - forming mech nians 3 * rofors many red 
cells forued aro imperfect. Anothor factor for anaemia is »ecelerat 4 
venoval of R3C from circulation. In tho initicl stage there mav Le ooly- 
eythomia. Stippling of red cells, coprovorphyvinuria (ITI) (Aue to inhi- 
bition of haomoflobin synthesis enzync). | 


Load line may adwar at the gingival margin ( bluc line) due to 
derosibions of black lead sulphido. Lea’ is dersosited in bon. 


rn La > for load = in lend oxosure 
eyestirations Analysis of blood and urine f gle 
tie Looe. Lovel §g more than 70 micro grm/100 ml. snd the urine level iim 
ed a 150 micro gram /1000 ml, Urine for conioporphyrin - 1000 micro 
; han ? 


EE EE Oe Se OOS CO 
# fssistant Director (Medic al), Central L->our Institute, 
Bonbay = 400 O2¢, 


may be asymptomatic, 3000 micro pram/litre is ovort 


Examination of blood for stionled cells 
Jion iBC = 10 per 50 oil inmerssion yr 
eat 250 ™BC). 


3 = 800 or more ver 
ficla ( onc such ficld contains 


" amosis ; A falling haemoglobin level with or without 


a rising pnunctate 
count, when ree or progressive, indicite thot 


absorption is passing into 


Pioyontbve r OS: Prevention is successful . ?rovention of dust and fumes 
~hyelons, in. ft aa = gericdical medical examin-tion, 
: 
& ative * Increase the exerotion of load by versenato (2DT/.) and 
aciNlanine — Chelating agent. Dose of versenato: 500 mg. in 250 ml. of 5% 
UCO se Intravenous infusion every 12 hours for 5 days is ono ' course!- 
repoat at one week's interval = Sovevel courses may be neecssary. 


ORC ANIC LEAD Tetra-Ethyl Load (TEL) and Tetra-Mythyl Lead (TML) 


Gencral consideration: Thsse are volatile liquids - lipoid soluble. Used 
only since end first in USA. TML is move volatile than TEL, therefore, move 
jotqdnsrad / 


el 


cute of Bnsiyt Bithcrotion of Liquid throurh sin, inhalation of vapour. 


Pee. wi Apt oe May. penstrate the skin without producing aopreciable local 

injury. i oe’ 

Sustente.« effo 3 “ons ef Mrects precominate - encephalopathy ( Insomnia, 
Headache, Night mares, Nervouseness, fatigue, wealmese, mental confusion, 

ireitamity, delirium and mania), 


ei * Bled, Colte, ‘Paley and: stapling are absent . 


Slow pulse and low blood pressure. Death may occur. Those who 
recover exhibit no harmful effects. 
PAS, gees ees: e 
. ‘These are made vater soluble by lives (tri-ethyl, tri-methyl- 
pacha become toxic, effect the basal ganglia, cerebral and cerebollar 


vortex. lesions are diffuso and focal. Micro glial proliferation, 
pct Seaiiant Analysis of blood and urine for lead. 


: Protective clothing - mask and air-line - under 
regulations. — 
wee 1 ieatit t Removal from exposure, fluids -Pento ~ barbitone 
pe teres — is contraindicated. 
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Incustrial Muddicsine Division 
Gon" zs labour Institute 
YL, Sombey — 400 022, 
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Te 
Beene ThelBmployees' State insurance Sai 
oe ia | 1G Pes" State irsurance senome operates under the authority 


a as of the “mployoes! State Insuranco Reb, 19468 cnc Imployceos! State Insurance 
a (General) Regulations, 1950. This is a premicr soclal insurance scheme 
» 37 cur country, As tho namo implios, this is -1 insurance sehose where 
_ the beneficiaries have to pay regular cortributioms in order to be eligible 
to enjor tho benofits. Tho paynonts of such contributions is, howover, 
compulsory under the Act for tho sategorics of wrecn. ulo have beon 
cpecsfied, There is also no provision t'iat any persen may voluntarily 
join the Scheme. If such « person is not within tho definition"employee" 
fer the purpose of this Act, ? 


.  * . Tho aims and objects of the E.S,I. Schemo arc to male cortain 
_ provisions for tho in§ired persons covered under the Scheme. The benefits 
conforred by the Scheme are :s follows: 


' 1) To provide medical care to the ingured borsevic Covered under the 
, >. $¢heme and their fantly members ( Medical Bonefit), 


2) To. provide cash bonofit in lie of loss £ wages On account of 
ildmoss or injury (Sickness: Benefit and Extended Sickness 
Benefit - 5.8. & E.Ssh.). 


3) To provice componsation in the form cf periodienl cash benefit 
for loss of wages caused by employucnt injury, while the insured 
person is under medics] treatment (foeuporsry Disablement Benefit 


=1,D.B.) 


4) To provide periodical payment ot cash benefit for loss of earning 
capacit# crnused by omploynent injury ( Pornanent Disablement 
Benefit PeDeBe). : | 
i fe. soriccicnl pammountes tc o.ocnlents cof an insured 

S) Te orewits deoriccice) payments % p t 
| 5) ccm who Aied as a result of employment injury (Dependant's 
Benofit - D.B.) 


oT 


* Regicnal Deputy Medical Canmissioner 
Employees State Insurance Scheme a 


- 400 013. , y | ~ 
Be eT TNL. ae omplogesh om cace ap 


C 
wae 1 pega tse Y KR mae MuumonwAsb 


. 4 .. =. ) to Re 
Paty Hl _ 8) To provide periodical payment to an insured woman in case of | 
' ~~ gonfinoment or miscarringe or sicl=css arising out of pregmancyy 


; f i hi” ol Pe ‘ : 
ff  . 9) To provide payment towards expenditur: 
> Sa | e on the funeral of a 
Fie ae insured person Yfuneral Benefit). 
\PPLICABILITY OF THE-E.S.1. AC 


sie Be i » ® 
The E.S.I, -ict extonds to whelo of Intic. So far, it is applicab 


, . factorics where 20 or more persons are ouployec on any day of the 

Sg Oe es 5 aR months. For the purpose of this ict, a factory is one whereP ~ 
Ta mamtacturing process is being carricd on with the aid of power. 

: Seasonal factorics, Mines, and Railway Running Sheds 2re explicitely 


“ts, seable . 
a ee ei porsons employed for wages by a factory or establishment on 
Be, work connected with the namfacturing process or the administration 

fat -of the faebory or establisimest or -eonsectod with the purchase of raw- 


‘from tho purview of this cte Suuilarly, the Act is not appli- ; 
Aefence personnel, 5 


Pe materials or sale and Aistribution of the products we covered upder 7 
‘2 Act, provided their monthly wages do not excoed Rss’ , cy Ire | 


sregent c vering industrial ostablig. — 
be applied to any{ = 


mt = 


2 Wi ile the 1.5.1. Scheme is at 


ery 


ae, ments only, the Act provides that these provisions can 


tutes -* ether. industrial, comercial or agricultural estab. ishments or any other} =- — 
~- “*e¢lass of omploycrs. j Lo. 


im a > 


peeete ee 
| ONGANISAT ION 


F. Corporation: Under the EeSeIe Act, the B.S. Corporation is set) — 
Pad up. The Chairman and Vice Chairman of the Corporation are nominated by). 
the Central Government. The Chairman has all along been the Central 
>" - Labour Minister. The members of the Corpovuiion include persons nominate” 
by. the Central Governnent, State Government, representatives of the | 
ee yi t employers and employee, represcntatives of the medical profession and 
- .., Menkers of Parlisment elected by Lek Sabha end Rajya Sabha. Thus it ma 
uae?! + <aoen that the Corporetion is 2 body consistinc of various interests 
.  -éhat are connected with the operation of the HeSel, Scheme. 


eg Comittee: The Sbandins Comittee is constituted from 
ation in wich also all interests are 


; 
7 

Pe 
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io amongst the wambers of the Corpor 


Council is constitut? 
nature of medical bené 
nd cthor institutions} 
which shall 


i Benefit Councas: A Medical Ten fit 

nticn reparessé the gente at 
ae to advise the Corporsticn Peeal at=€ eS iat 
¢ provided. at the Hospitals, Disponsarse 5» oer ne 
ay Li : xtent of meaicine, stam anu equipment 
7 


|) and the nature anc © staf’ and oquigaene ve nud B 
‘anatitutions and the extent to which those should bel = 
ort 4+ Council also advises th : 


maintained ot su , 
iu panded ~igh timc to time. The Medical Ben: 
shite cal cortification and such other documents anf 


ne ae Soret Reams ed other medical records thi.t should bo maintained, = 
“Phe Modicul Bene 
of health and welfare oO 


fit Council recommends ycasures for the impr oven, ; 
f insured p2rsonse . 
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- 
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i Bt the Ghairman of tho Medical Benofit Council, It's members inelude naminces 
> ef Central Sovernment, representatives of tho State Covermaents who are 

- Benexrally Chicf Medical Executives of the St-to or the Head of the E,S.I. 
_ Soheme af those States. Representatives cf ihe onployee3, onployors and 
medial profossion are also included as members in the Medieol Benefit 
__ Sameil. Tho Medical Benefit Council meets fenerally twice in a year and 
, Pex S medical aide of the working of tho 5.3.1. Scheme aid makes such 
»egeomendations as are necessary to maintain certain standards of medical 
_ care for the beneficiarics. These recommend: sions go before the Standing 
' Somittee and the Corporation which is the (inal authority for approving 
. Buch recommendations. | 


4 


‘The Director General of Health Servicos of Covermment of India is 


wl 


= 
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S: A Regionnl Board is cect up for each Region 
nor Fa State, Tho Chairman anc Vicc Chairman of the Regional 
rt ‘Be d are nominated by the Corporation in consultation with the State 
"Government concerned. Tho members of the Regionnl Boards consist of 
 Pepresentatives of the State Government, Administrative Medical Officer 
 4n charge of the E.S.I.Scheme, representatives of employers and employees. 
oi.) Sb 2 members of the Corporation and Medical Benefit Council residing 
in: ho State are also to attend Regional Board Meetings as exmofficio 
then: fe The Regional Board may also co-opt. a reprosentative of the Medical 
ie fr rafession as amenber, The R,¢ional Board performs such administrative 
- “and exseutive functions as may be entrucsted or delegated to it by the 
a BBS fe. Corporation or the Standing Canmittee. Tho Regional Boards make 
_-Pecomendations for smooth and efficicnt functioning of tho E.S,1.Scheme. 
my are advisory in naturo, 


oe 
t e'ce 


‘ ¥ 


ss eae . | s: A Local Committee is set up for such area as may 
“spe con oe. serene ome by the Regional Borrd. It emsists of a Chairman 


Paes or Ly Adviser and Chief .-ccunts Officer and (iv) 
a =o ye anced ee eerie: are appointc< by t!> Central Governnent 
ia + pete St ion ath Corporation. For the purpos: of epieils io =. 
Shay ‘ : 3 ious Ragions and a Regions’ Office is sot up a 
dans | Piet Se aaiiaaba’ nich Ho iret tho State ..pitale In sone : 
Rogions the Regional Headquarters is set up in 1 stat: n age = : 
a sntration of Industrial Workors. Tor oxnmpls » in Uttar Prados 
: ae. 70 ebage’ “Hoad iarters offico is situxtec not in Lucknow which is tho 
BB panttcl ek an Kanpur which has a large concontration of industrial 


-: Ipbour. 
ry 


4, 


Hh In cach station in a Regicn, Local or 
Onl, fiecs and Sub-Loeal offi 
ae localities, Thosc i 1 Offices Seton th 
ical cert ates brought to them by th sured per a 
“ash bens fit paynonts, m Dy the insurcd persons and mako 


“Tho st. Schome, all over India is oroviding nadine care to 
yo pies a ekh indussrial workers, It is estinetcd that wo have in our 

ha  sountry about 50 lakh eligible industrial wor'ers. The remaining work 
ees. will be coverod in due course, Taking into accaint all’the insured 
"~~ persons and thoir family mombers coyorad under tho E.S.I, Schome, nearls 
~~. two croros beneficiaries ( actual fipurc as on 3165.1974 ~1,84,04,100) © 

medical care undor the Schome spread over 18 States. 
+ aa “ 


bined Ale the hot, the medién] benefit is provicod by the State 


te . But the Corporation, mayy in consultation with the State 
Government: concornod, undertake the responsibility for providing medica:- 
“pone Atroctly. 


= _ 


» Each ‘State: 1 ae wnt has a Chiof Medical Executive who is respq: 
[Paka for operating the E.S.I. ees Tho nomenclature of such Chicf 
‘ieateal Executive varices from Stats to State. Hore in Maharashtra, he ‘ 
moun as Director, 2.8.1. Schome, in sauce States they aro known as 
| ative Medical ote cor oe AeM.O. and in other States they are 
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i Modical caro mall ay aaa “og E. S.Ie Scheme has a three tit 


ieee = Qutdoor Modical Cars: The goneral mocical caro at outdoor leve] 
; Pte is. provi led by Insurance Medical Officers at Stato Insurance dispensar is * 
Ag atts ’ ‘ P ¢ 


ie gen Sento Medical enka oy at their private clinics jt arg | a 


e 
‘ 
. 


f 


Tho nee Doators are erate medic) vractitioners who have thei 
ies ‘ies and para medical staff. Thoy roccive eyonibaaag tl 4 
capita 90g Acponding on the mumaber of insured persons ho 
| een ‘cilve ake ordinary medicines fron their dispensarics 
oe ti a needed in rig. fo to day practice arc supplied to the 


we 
week ce Gre 


a s am Rides 


si persons and their family members by ‘Aprroved Chemists or Govern. ..= 
. Medical Storos on prescristion given by the panol doctor. 


apa ate een ~ +2 ut~ 
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sah hi ee rp fl sono" cases the dispensary of tho omployer is used to provide 
ai > goncral madicel care to tho insured persons. 


4 tie “iba dispensaries on wheels are also usod where necessary vo 
: Reade ‘the mocical care to romote arens whero sa211 pockots cf insured 
eee papers. * thoir families liv. 
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| SPSCIALI: 1 services 
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é *.- Diagnostic Centres are set up in implemen’ i arcas where there 
«are sufficiently large concentration of Seek at ar Se Various Specialists 
eS attend these Diagnostic Centres to examine the insured persons end their 

_ tanily members. The Consultant's advise the insurance doetors regarding 

- management of the patients. Patients ere not directly entertained 
‘at these Diagnostic Centres, They will have to u& referred by their 

: L.M,Ps/I.M.Os, After referring the case to the Consultants, the I.M,P/ 
~~  —- £.M.0. should further manage tho case as advised by the Consultant, 


ca? +i? 2 For indoor treatment of insured persons, special hospitals are 
a constructed at various stations. -Exeept in Delhi, in all State, the 
_ hospitals are managed by tho State Government. C..ly the insured persons 


oa ae “and where such medical care is extended to tho fanily members, their family 
ae _ members are authorised to receive treatment in tiesc hospitals. Boing 


Gay exclusive hospitals, rio outsiders are allowed any treatuent. The general 
| standard of these hospitals is higher than tho public hospitals, 

BS fe. 2) - The Corporation has decided to provide 4 beds for 1000 employces 
Saks. | at present. After this targct is achieved the bed strength may be 
increased. Till the Corporation is able to complete tho construction of 


| its hospitals to achieve the full bed strength reserved beds are taken in 

_ = .- Government or private hospitals on payment of specified foes. 

ee -at-prosent the 145.I.0erptration has 56 hospitals with a total 

_ bed ssrongth of about 9000 as on 31.5,1974. 1000 more beds are going to 
be added up to them. “ee 


dnothcr 9 hospitals are coming up to add another 2000 beds. 


Peetineel).s 20-1) t. ° dabulanccs’ arc provided ‘under the EeS.1l. Schemo for transportation 
| of the patients. det hs 

ats ‘i jj ‘ ‘Artificial limbs are ‘gagoliod free to insured persons who have 

Pete al Ldet their limbs in any type of injury.. Previsicn is also mado for ropair/ 
baa Fak replacement of artificial limbs slonlied tc isin-cd pergsonse 


-— * . * Hearini: aids, spectacles, dentures an° hand driven tricycles 


r 


Pigs =) : and wheel. chairs are supplicd to those who need thon, if such a need arose 
on account of employment injurys | 
i ae Antonatal caro, confinenont, post natal caro and Family Planning 


* 


ndvicc end appliances aro provided free to all insured women and family 


* 
pee Tmmnisation programm has been recontly introduced under the 
Beth, 2.SeI. Scheme for tho bonofit of insured persons and their family mombors, 
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the medical care is devide 

t "s "Expanded" and HIS Seddon” 

Gare" is provided tho family members 
atment as insured person, | 
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| sources of tho" are the contribution 

mee s fran the 
ag age ¢. Contrdbutions arc compulsory and collected by 
a ene employers in imploncnted aroas. The employer 
omployces contribution fron his wagers at a rate 


‘E.S.I, ‘ete Tho, emp r'ss 
Od ag ea (they ¢ pecial contribution i 
% in * person's contribution, The State Geliemants boar 


Pe ost. of medical care subject to a co-tain coiling, 
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= ,* Contral Labour Inatitutc 
‘a Eastorn Express Highway 
Sion, Bonbay 400 022. 


Wade vest NAL PROTECTIVE BOUT 
BX! ENES: : 


[ Under the various provisions of the Factorics Act and rules there- 
under suitable porsonal protective equipment igs required to be 
_ provided by tho nanugenent, iced 


* * 
, ONAL Fi 


i) Aljeyaunte protection gcainst the hugards to which the worker 
wilt bo exposad , 

14) Maximun econfort and nininun woight commtible with protective 
efficioncy. | : 

| st lio reatriction of essential nmovenents, -- 

Durability and susceptibility of miintenance on the premises 

where it is uscd. —~ 

v) Construc tion in secordance with the accepted st ndards for 

.. performaice and material, 


NEED FOR PERSONAL: PROTECTIVE BQUIPMENT : 

In industry it may be possible to substitute 1 danger: us substance 
_.with . snfer substance, to isolate the process, to have automatic 
and nochanical handling of the substance or to hive controlled 

_vontilntion of tho process or to plan and arrange operation 
that personal protective devicos:arc not neccssary; but sometincs 
at may not be possible to introduce such nensures or there might 
|. be a brcakdown in the plant or in the control noisure. Undor 
*~ such circunst:nces it will ‘become necessary to use personal 
“<protective cquipnont. It nust be’ borne in mind thit personal 
“protective cqnipnont do ndét elinuinate nan hagard. These devices 
are dosigned to interposo an effective barricr between a person 
and harnful objects, substances or radiations, 


RS rsonal protec tive oqaipriont may’ be divided into two broad groups: 
i) Rospiratory Protoctiwe Bquipnent 
41) Nonerespiratory Protective Bquipnent. 


| sront parts of the body. will 
ection of equipment to protect differen ts 
ate upon the hazardous. conditions like injurious uechanical 
contact, injuries chonical contrct, ctc. 
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~R SPIRATORY PROTECTIVE UILPMENT : 
4tnos pheric contaninants rengce from tho relatively harnless sub- 


— ab Ss + a 
Strnces te soxso dusts, funcs, Bnokes, mists, vorours an? oaGe: 
FProeosscs which Present hagard: of-cxpesure to hoarsful Substances 
shoula, af pessible, be enclosdd or Ventilated to clirinate om 


minirize the hizgard. If enclosure, ventilation cr sther ongigc- 
ering neans of control “fe net Lossible tor becon- Very costly 
t2 apply to the degree required -@ ensure rbsolute safcty, rese 
piratory equadpnent should bo provided tc fhe workcrs exposed to 
Possible danger, Even though engincering means of control are 
applied Satisfactorily, a Supply of appropriate protectivo equi- 
pacnt should be readily available for We, as there will beplant 
breakdowns and Tomdirs may hive to be carriod out in contaninatod 

. €nvironnents,- Rospiratory protective equipnent should be consi- 
dsrcd - last resort, or as stané by’ protection and never substi- 
tute for effoctivo Onginoering control, 


i) CLASSIFICATION OF HAZARDS: 


Type of hazards to which a worker is oxposed is the basis of 
3 Selection of the right type of respiratory protective equipnents, 
Tho hazards may be classificd as undor: , 


a) OQxygen Deficiency: 


: atucsph re in confined spaccos such as vasts, tanks, tanks holds 
of the ships, ote. nay contain air. with Oxygen content much lower 
than the normal (21% by volune),. This nay be due to dilution or 
displacement of tho air by othor gases or Vapours or because of 

~ Loss of oxygon due to deeny of organic matter, chonical reaction 
| ané natural oxidation ovor a long period of tine. <A person brca- 
thing sir with oxygen content of 16% or loss may cxhibit syuptons 
ranging frou increased rate of breathing, acccloration of pulse 
rate to unconsciousness and death. Such oxygen deficiency cone 
dition’ can easily be detected as tho flame of a safety lamp will 
be extinguished in such atmosphere. The respiratory protoctivo 
equipment, in such conditions, should cithor Supply, nonaal’ air 


or oxygen to the woaror, UF ae 


 »d) Gascous Contaminants: 
MASS Si Th of be to or inert gases, The toxic gascs my produce 
By oy al pee as. if they are present in relatively low con- 
centrations, The inort gases produce undesirable cffects pri- 
is marily by cisplacencnt of oxygen. The term tgascos' includes 
- “yapours of volatile substances, | 
: aninants Innediately Dangerous to Life: These 
Type tage gases present in concentrations that would 
endanger life of a person breathing them even for a shnrt 
period of tine. In other words, a gas is ‘innediately dan- 
gerous to life’ if it is present in certain concentration. Whero 
it is not possible to deternine tho extent of concontration or 
the kind of gas is not known, 211 gases should be considered 


as "innedintely dangorous to lifo', 303/- 


5 i q 
Bs 


way sro gises present in concentrations that could be 

bepate by = porson for a short tine without cndangering his 

4 * ut which may cause possible injury after 1 prolonged single 
posure or ropeated short exposures. But von after the con- 

contrations of the contaninant is knéwn, no exact formula can 

be applicd te deotcrnine if the contacinant is nnediately dane= 

erous to life or not. : 


e) Prtieulate Contnninnants (Dusts, Funcs, GSnokes, Mists, Fogs )} 


Majority of particulate contaninants are net inmediately danger- 
ous to life. They may be solid, liquid, ora econbination of | 
golid and liquid and nay be elassificd into three broad groupSe 
1, Roxis purticulnrte cane These when inhaled nay pass 
fron the lungs into the blopd s cart and are then ecarricd to 
tho various parts of tho body. Tho offcet may be chenical itr- 
itation, systenatic poisoning or allergic ronctions, Connon 
contaninants in this group are antinony, arsenic, cadniun, 
ehronie acid ari chronatces, load and mongancesCe 


2. Fibrosis - producing dusts: These dusts do not pass into the 
blood strean but romain in the lungs and may cause pulmonary 
inpairnent. The conmon examples under this group are nobestos, 
coal, bauxite and free silicae 


3e Nuisance Dusts: These nay dissolve and pass dircetly into 
the blood stream or nay romin in the lungs neither producing | 
local or systonatic effocts. : 


The gasoous and particulate contaninants may be entirely of _ 
different substsncos Like carbon monoxide -nd oxides of nitrogen 
produced by blasting and tac dust fron tho blastec material or 
the may be the sane substances in Liquid and vapour fron like 


volatile liquids. 


ii) Types of Re 


Respiratory protective oqnt 


pnent nay be classified as indicated 
in the appondixe Pies 
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: ‘Broathine ‘Apparatus 
——~ s ' 


gtd | ae ' 
Air Lino meg STE Chonical filters Mechanical Conbination 
} filters of Chenical 
| ee & 
| i : Mechanical 
Air Suction Pressure i" Filters 
lin» Hose Hose — 
rou pl—Mask Mask i. ) : { i 
saver | Cannister Chenical Sclf res- Nuisance Micro 
Gas nask: Gartrige cud type Susts Filters. 
f _ 
Demand type Recirculating ATR 
; i | 
Sonpressed Gonpressed | ae 
air oxygen i 
Gonpres sed Oxygen 
oxygen Regener= 
ating 


type 
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mask oxeept that the air is forced thro 
‘by a hand or motor ~ operated blowcr. 
_ continuously while the nask is in use. 


oe 
This is a device by neans.of 
integral part of the: apparatus. 


“breathing apparatus, air 
‘through a two stage prossure 


tho surrounding atnosphore. 


a Se 


4 “pad go pila a ial 4ir-line respirator: cssontially consists 

he Siegbosped or full osk or a loose fitting helmet or 

y : chair is supplied through a small dianctcr hose 

34 “aed bart oes flow typr or denand type. 

“pall i ety flow typo, air. is supplied continuously to the 
paece holnet or hood. Exhaled air or the excess air entering 


the facewpicee ascapes to the Surrounding atmosphere. Air suppli- 


od should be at loast 110 ltrs, of air™per ninute’ to enter the 


face—piece at least 170 ltrs. per. ninute to contcr tho ‘helnet. 


or hood, 
In a demand type rcespir:tor, air te supplicd to . face-piece whe 
the wearer inhalcs and the rate is sdgegnes by his 70a rate . 
of breathing, Air from an air compressor or cyclinder of compre- 
s d air is supplicd to tho face-piece through . denan Valve woe - 
te | is actuated by the slight negative pressure ercated when the 
wearer, inhales, On exhalation. the demand valve closes and exhn- 
led breath escapes to the surrounding atmosphere through exhala- 
tion valve. Helnets or hoods are not used with demand type res- 
pirator,. «fC | 
AMir-line-rgspirators provide protection so long as the air supply 
is maintained bit“the wearer's travel is restricted by tho length 


of the cir supply hose. Care should be takcn to ensure that the 


air supply is respirable and is not contaminated and is froe fron 
objectionable gdours, 611 or water and rust par iches: from the 
supply linc. FR pe a , 

2. Suci ion Hos: Mask: ~ It consists of a fuil facc-piece connected 
to 2 laze diameter flexible hose. Tho wearer lraws in air by 


ke 


his own dfeathing effort. Tho hose is attached to the wearer's 


body by a suitablo safaty harness with safety Jino and the air 
inlct ond of tho hose is provided with a filtcr to arrcst' parti- 


culate matter. Air can bo drawn in*by inspirat ry offort of the, «1. %_ 


wearor upto 30 ft. longth of the hose. | \ 4 


‘ 


3. Prossury Hése Masks This hose mask is similar to suction hose 
ugh a large diameter hoso 


Self contained Conprossed air or Oxygen Breathing Apparatus: 

) | Which the usor obtains respirablo- 

air or oxygen fron compressed air or oxygen cylinder which is an 
| In a demand typo sclfscontained 

or oxygon is admitted to the face piece 

reducing mechonisno, only when the 

os and the quantity of air or oxygen adnitted is gov- 


arer inhal 
7 The woarer's exhalod brenth escapes to 


orned by. his breathing. 


jrculating type breathing appa- 


: god o on cylinder rec 
P Tapers ein =e :. the cylinder passes through a 


oxygen fron 
4 regulating Valvo into a breathing bage 

n through a one-way breathing valve 

a camister containing chomicals 
and then through a 


oe 06/= 


ratus, high-pressure 
proessw'e reducing an 
The wearer inhales. this oxyée 
4nd his exhaled breath passes into : 
to absorb ‘exhalod carbon dioxide and noisture 


The blowo* is’ to be operated | 


-6~ 


cooler int; san 

tpg | Bea sane breathing bags -Oxygon enters the breathing 

fae ase supply cylinder Only when the volune of gas in the 
Foased sufficiently to allow the supply valve to open, 


eg] td point of view, self-contninod breathing apparatus 
suey of Fase + om to the concentzation of the eas or defici- 
init te I © Surrounding atmosphere but other factors 
padk the tine that tho. wearer Csa remain in 2 contnninetod 
atcosphere. Many gases aro Vory irritating to the skin and nany 
can be absorbed in dangerous anounts through the unbroken skin, 


‘Ss =Hegenerating Recirculating type Self-contained Breathi 
ah ; : ; _— 
gbis in this, apparatus noisture content from the wearer's breath re~ 
~~ \,aets with granular chemical in a canister to liberate oxygen, 
Adso ‘the exhaled carbon dioxide is absorbed by the chemicals 
in’ the Cannister, This oxygen enters the breathing bag from 
which the wearer inhales through a corrugated breathing tube 
connecting the bag to the face-picce, j 


b) dix Purifying Respirators: 


1. Camister Gas Mask: This consists of a a cannister, con— 

taining appropriate chemical, a full face—piece and body har- 

ness to hold the cannister in place on the body of the wearer, 
- Air is dfawn through the camnister by the wearer and during 

its passage through the chemical in the camister-contaminant 

present in the incoming air is absorbed reacted with a neutre 
_  aliset. The cannister aroddesigned for specific gases and it 
~ is very important that the appropriate type is wed. — 


The cannister gas mask can only be used in atmosphere not defi- 
cicnt in oxygen and not containing more than 2% by volume of 
‘inmost toxic gases, Also, the life of the camister will depend zi 
upon the type of camnister, the concentration of gas and the a 
activity of the wearer, sp. 4 
ia 2. _Chomi tridgo Respir: : This consists of,: usually, | 
~! 9 half-mask attached to one or.two cartridges. Lik cannistcrs, = | 
- the cartridges are fillod with appropriate chemicals to absorb ; “@ 
"gases or vapours drawn through them. This respirator is ao non- | ; 
$ emergency gas respirator and it showld not be usci in an atmos- 
" | chere deficient in oxygen. Like camister Bas msk, chemical 
\artridge respirator provides respiratory prc ‘ection for a : 
‘period th t depen-s on the typo of cartridge used, the conce— 3 
“ntration .f the gas or vapour, and the wearer's aorttivity. It i 
is recommended for low concentration gases and Vv cours (max. of 4 = 


0.1% of organic vapour). sha _ = 
¢ . oF f-rescue e Respirators: This is desigm.ed to proe- ; 
. side the greatest possible respiratory protection panesesees 
> with the practicability of carrying tho devico at all, times so 
that it is always avoilablo for use during escapo. “ft cons 
of a small filtor element, a mouth phecec, a noso olip ~ geo 
5f carrying conveniently on the body. The filter een eas, 

* similar to chemical cartridge. The oxtont of pret a S 33 ae 
is botween that provided by carnister gas mask and tha i aed 
by a chemieal cartridge respirator. eas 


. 


M . . : ns ' 
te onantoal Filter Respirators: These remove particulate mtter 


ga amc air which passes through a filter. Pheso filters 
may Of ran © Single use or re-nsable typo. If these respirators 
thi wee heavy concentrations of particulate matter, tho fi- 
bang will be clogged with dust articles too quickly and they may 
have: to: bo replace d every now and then, 
rl a designed: to arrest uktra mic- 
 SOnvO Pee Hi20 Of dust particles: and thoso are uscd whore extrenel 
é. fine dusts are oncountered, ae aged 
) Be ombination Me hans ol Filter Respirators: 
os They remove’. toxic gases and vapours and particulate natter. fron 
| inspired air, Commcn example of their use is: in spray painting xr 
Pea? 41.4) ome p RESPIRATOR: 
: tek es Sy See 
The following factors should be considored: . 


Nature of the hazard, 
Severity of the hazard, 
Typo of’ contaminant, 
Concentration of tho contaminant, 
) Period for which Respiratory Protection must be provided, 
t ‘Location cf the contaminated area with respect to a 
war. ** - Bouree of respirable air, , | 
Soe TERME Expected activity of the wearor, and 
. » h) Operating characteristic and limitations of the available 
respirator. 7 


iv) CARE OF RESPIRATORS: 
Instructions in the use of Respirators, among othor things, chould 
include the following aspocts: a 

$a) Why it is to bo used, - 

“'"b) ‘How it is to be used, 

ce) Checking that it is in good operating condition. 

4 a) Fitting of respirator on the woarer, and 

Proper use and maintenanco of the rospirator, 


SPT PROTECTIVE BQUIPMENT: 


% | Personal jmotec tive oquipment equipment for various parts of the 
body @an be divided into five broad groups: | 


| i) BRAD PROTECTIVE >. ame 

: ‘protectors may bo hard hats and caps nade of alwiiniun, WC, 
prides Pixina tod plastic or vuleaniscd fibre. They may be 
fitted with brackots for fixing welding masks, protective face sc- 
roen, or a lamp. The hats and caps aro provided with replaceable 

= "-horness which provides sufficient clearance between tho top of the 


head and shell. 


Soft caps and hoods 
and other dangorous 
Some times hoods are 
tho jb ade 


PRIMI LLOTN OF 2 7) n and: 


* 
a a 
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aro also used for protection against heat, spark 

materials and are made of appropriate materials. 

mido with rigid frame which is held aw ay fron 
eeeGe 


ii) BYE & PACE pR TION: 


mses oes injuries are Caused by dusts, flying Particles, spla. 
Be: 3,5 “ uful Tadiations, It is difficult to cover precisely 


Je Various processcs dn which the workor m1 
. y be required to wear 
o  Sogeles, Tho hazards Cncounterod may be; > ; 


>“ Rolatively Largo flying objects Chipping, fottling, Rivott, 
ey na Sledging, caulking, eto, 

) Dust and omail flying objects Scaling, grinding,stono 

i Ec dressing, woo deworking, 


Splashing of motals Babbiting, pouring of lea 
joints, casting of me tals, 
é.ivanising and dipping iy 
noltcn netals, 


+t le 
ae 
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Splashing of liquids, gases Handling of acids and Othe 
and fumes chenicals Bo 
Reflected light, glare and Foundry work, glass furnag, a 
radiant onargy 6as welding and cutting, : 

are wolding, a 


Rye protectors may be safety Spectacles, nano-goggles, impact COREL cg, fr aa 
wolding gogglos, foundry &0ggles, chemical G0¢gles, gas tight 60GElos § ‘¥ 
face shields, welding holncts ete. . 


_ iii) HAND & aRM PROTECTION: 
mz 
: 


Protection of hands and arn becones necessary when workers have to 
handle materials having sharp and Sharp edges or when hot and moq 
item metals, chemicals and corrosive substances have to be hand- 
led, The protection devices may be guantlet gloves, wrist gloves, 
mittens, hand pads and thunb and fingor guards and Sleeves, It 
is important no only that the various parts of arm and hand are 
adocquatoly covered, but that they should be covered by a material 
suitable for withstanding the specific hazard involved, 


taincd heat Asbostos, asbestos reinforeed with 
pe leather, Aluninished fabric 

eee. sparke Asbestos, fire resistant duck, 4 
| gloss fibro. 4 
Hot motal splash Loathor, fire resistant duck Z 
glass fibre, a 
Dust Fnbric, cotod fabric, plastic, 3 
natural rubber, synth, rubber, a 

Chips & Abrasion Fabric, leather, contod fabric, 


se Ie 


~~ CL ew th ee 


oe . 
~ Cuts and Blows Leather roinforeed with steel, 
metal mesh, 
Electticity Rubber 
Moisturo | Coated fabric, natural rubber, 


Plastic, sless fibro. 


Acids, Alkalies and Naturcl rubbcr, ncoprenc, p.ev.ec. 
_ Other chonicals 


X-rays Rubber, leathor, plastic with 


Cr: Be lead lining. 
iv) FOOT & LEG PROTECTION: 


Adequate foot protoction may have to be provided to the workers 
employeed in certain jobs, Risk of injury may be in handling of 
heavy matorinis, caustic and corrosive liquids, wot conditions, 
molten metals, ctc. Common foot and leg protective devices are 
_ Safety shoes and boots, leggings, foot-guards and leg guards, 
Shoes and boots may be provided with steel tec-box and imner 
steel sale, and they may be ankle, calf or thigh or hip high. 
They may be made of leather, asbestos, ncopreno, natural rubber, 
synthetic rubber, tre 


leg protectors may be in the forn of leggings which may be knce 
bigh ond they nay be spats which should be lowor Shin, anklo 
and instcp, Thoy may be held in position by straps or spring 
lips or snap fastecnora, 


v) BODY PROTECTION: 


Sometines it becomes necessary tc provide special protective 
equipment for the body in the form of aprons, coveralls, jackets 
and conpelotc head to toe protcctive suits, Nature of potential 
hazards, dogree of the hagard involved and nature of activities 

of the person concerned are important considerations in tho sole-~ 
etion of safety clothing. Although conplete coverage of the 

body and Logs is not needed in many cases ard unnecessary safety 
clothing may hamper the efficicncy of the worker, no conmpronise 
should be made with strict safoty requirements , If a worker needs 
complete coverngc, he should have it. 


} octive equipment thore are 
Besides tho above five groups of protcc 

pibiiies for protection against noise in tho form of car plugs 
and car muffs and safety belts for working in pits or at hoights 


or in confined spaces, 
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